
LockheedEnviconmentalSystems&TechnoloAesCo.

Lockheed Analytical Services

975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146

LOCKHEED MARTlN

October 27, 1995

Ms. Joan Kessner
Bechtel Hanford, Inc.
345 Hills
P.O. Box 969
Richland, WA 99352

RE: Log-in No.: L5379
Quotation No.: Q400000-B
SAF: B95-093
Document File No.: 0916596
WHC Document File No.: 274
SDG No.: LK5379

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 16 September 1995.

The temperature of the cooler upon receipt was 2°C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact. Samples were
received in time to meet the analytical holding time requirements with the exception of
method 300.0 nitrate-nitrogen, nitrite-nitrogen, and orthophosphate.

The case narratives included in the following attachments provide a detailed description of all

events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen Hall at

(509) 375-4741.
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Lockheed Analytical Services Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093
Document File No.: 0916596
WHC Document File No.:274

SDG No.: LK5379

Release of this data report has been authorized by the Laboratory Director or the Director's

designee as evidenced by the following signature.

" I certify that this data package is in compliance with the SOW, both technically and for

completeness, for other than the conditions detailed above. Release of the data contained in

this hard copy data package has been authorized by the Laboratory Manger or a designee, as
verified by the following signature."

Sincerely;

41v--^ -
Kathleen M. Hall

Client Services Representative

cc: Client Services
Document Control
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Lockheed Analytical Services Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093
Document File No.: 0916596
WHC Document File No.:274

SDG No.: LK5379

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

WATER

The routine calibration and quality control analyses performed for this batch include as

applicable: initial and continuing calibration verification, initial and continuing calibration

blanks, method blank(s), laboratory control sample(s), matrix spike sample(s), and

duplicate sample(s).

Preparation and Analysis Requirements

• One water sample was received for LK5379 and analyzed in batches 916 bh and 916

bht for selected analytes as requested on the chain of custody. Quality control

analysis was performed on the following sample:

Client ID LAL # Method

BOGJY4 L5379-9 DUP 120.1 Conductivity

L5379-10 DUP 180.1 Turbidity

L5379-3 MS, DUP 300.0 Chloride, Fluoride, Nitrate-Nitrogen,

Nitrite-Nitrogen, Orthophosphate, Sulfate

Holding Time Requirements
• All samples were analyzed within the method-specific holding time with the exception

of Method 180.1 Turbidity, Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and

Orthophosphate which were received outside of holding time. The associated samples

are flagged with an "H".

Method Blanks
• The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control
All Internal Quality Control were within acceptance limits.

Kay McCann
Prepared By

October 15. 1995
Date

0 QE



Lockheed Analytical Services Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093
Document File No.: 0916596
WHC Document File No.:274

SDG No.: LK5379

CASE NARRATIVE
INORGANIC NON-METALS ANALYSES

FILTERED WATER

The routine calibration and quality control analyses performed for this batch include as

applicable: initial and continuing calibration verification, initial and continuing calibration

blanks, method blank(s), laboratory control sample(s), matrix spike sample(s), and

duplicate sample(s).

Preparation and Analysis Requirements
• One filtered water sample was received for LK5379 and analyzed in batch 916 bhd for

selected analytes as requested on the chain of custody. Quality control analysis was

performed on the following sample:

Client ID LAL if Method

BOGJY5 L5379-22 MS, DUP 300.0 Chloride, Fluoride, Nitrate-Nitrogen,

Nitrite-Nitrogen, Orthophosphate, Sulfate

Holding Time Requirements
All samples were analyzed within the method-specific holding time with the exception

of Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and Orthophosphate which were

received outside of holding time. The associated samples are flagged with an "H".

Method Blanks
• The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control
• All Internal Quality Control were within acceptance limits.

Kay McCann October 15, 1995

Prepared By Date
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Lockheed Analytical Services Log-in No.: L5379

Quotation No.: Q400000-B
SAF: B95-093

Document File No.: 0916596
WHC Document File No.:274

SDG No.: LK5379

CASE NARRATIVE

INORGANIC METALS ANALYSES
WATERS

The routine calibration and quality control analyses performed for this batch include as

applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial

and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP

interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike

samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

All samples were received on September 16, 1995. The samples were logged in as

L5379 and were prepared and analyzed in batch 916 bhT.

Holding Time Requirements

• All samples were analyzed within the method-specific holding times.

Method Blanks

• The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control

• All Internal Quality Control were within acceptance limits.

Shellee McGrath
Prepared By

October 18, 1995
Date
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Lockheed Analytical Services Log-in No.: L5379

Quotation No.: Q400000-B
SAF: B95-093

Document File No.: 0916596
WHC Document File No.:274

SDG No.: LK5379

CASE NARRATIVE

INORGANIC METALS ANALYSES
FILTERED WATERS

The routine calibration and quality control analyses performed for this batch include as

applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial

and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP

interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike

samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

All samples were received on September 16, 1995. The samples were logged in as

L5379 and were prepared and analyzed in batch 916 bhD.

Holding Time Requirements

• All samples were analyzed within the method-specific holding times.

Method Blanks

• The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control

• All Internal Quality Control were within acceptance limits.

Shellee McGrath
Prepared By

October 18, 1995

Date

0 0£



Lockheed Analytical Services

CASE NARRATIVE
ORGANIC ANALYSES

Analytical Method 413.1

Analytical Batch 092895-413.1

Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093
Document File No.: 0916596
WHC Document File No.:274

SDG No.: LK5379

NOTE: Sample BOGJY4 (L5379-4) was the native sample used for the Matrix Spike

(27944MS) and the Matrix Spike Duplicate (27944MSD). The MS and MSD

were analyzed using the duplicate samples BOGJY4 (L5379-5) and BOGJY4

(L5379-6).

The samples were extracted and analyzed within the required holding time on September 28,

1995. Target compound Total Oil and Grease was not detected in the Method Blank (MB).

The recovery of Total Oil and Grease was within QC limits in the MS, MSD, and Laboratory

Control Sample (LCS). The Relative Percent Difference (RPD) between the MS and MSD

recoveries was within QC limits.

Analytical Method 418.1

Analytical Batch 092695-4 18. 1

NOTE: Sample BOGFV2 (L5351-4) was the native sample used for the

27753MS/MSD. The MS and MSD were analyzed using the duplicate sample

BOGFV2 (L5351-5).

The samples were extracted within the required holding time on September 25, 1995 and

analyzed within the required holding time on September 26, 1995. All initial and continuing

calibrations were within QC criteria. Total Recoverable Petroleum Hydrocarbon (TRPH) was

not detected in the MB. A LCS and Laboratory Control Sample Duplicate ( LCSDUP) were

extracted and analyzed in addition to a MS and MSD. The recovery of TRPH was within QC

limits in the MS, MSD, LCS and LCSDUP. The RPDs between the MS/MSD and LCS/LCSDUP

recoveries were within QC limits.

Christine Davy October 19, 1995

Prepared By Date
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Lockheed Analytical Services

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093
Document File No.: 0916596
WHC Document File No.:274

SDG No.: LK5379

The routine calibration and quality control (QC) analyses performed for this batch include as

applicable: instrument calibration, initial and continuing calibration verification, quench

monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory

control samples, matrix spike samples, duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities (MDAS) can be found

on the preparation sheets and calculation sheets on the attached raw data for

each method.

Holding Time Requirements

All holding times were met.

Analytical Method Gamma Spectrometry

The gamma spectrometry analysis was performed using standard operating procedure (SOP),

LAL-91-SOP-0063. The samples were analyzed in workgroup 27809. No problems were

encountered during the analysis and all QC criteria were met. No re-analyses were performed.

Analytical Method Gross Alpha/Beta

The gross alpha/beta analysis was performed using SOP, LAL-91-SOP-0060. The samples

were analyzed in workgroup 27812. No problems were encountered during the analysis and

all QC criteria were met with the following exception: The MDA exceeded the reporting

detection limit due to the residue weight limitations forcing a volume reduction, the associated

samples were flagged with a "C" qualifier. No re-analyses were performed.

Analytical Method Strontium-90

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0196. The samples were

analyzed in workgroup 27451. No problems were encountered during the analysis and all QC

criteria were met. No re-analyses were performed.

0 1C



Lockheed Analytical Services

Analytical Method Tritium

Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093

Document File No.: 0916596

WHC Document File No.:274

SDG No.: LK5379

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were

analyzed in workgroup 27851. No problems were encountered during analysis and all QC

criteria were met. No re-analyses were performed.

Andrea Tippett
Prepared By

October 17, 1995

Date
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (in01)

Sep 18 1995, 08:49 pm

Login Number: L5379
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

I;a.tioratory Cli.ent Cc^lY^at T(ddeiVe Due
1e Nuuiber

L5379-1. BOGJY4
temp 2; SAFI B95-093
Location: 157
Water 1 S SCREENING

14-SEP-95 16-SEP-95 21-OCT-95

L5379-2 BOGJY4
temp 2; SAFI B95-093
Location: 157
Water 1 S 6010 ICP METALS

L5379-3 BOGJY4
temp 2; SAFI B95-093
Location: 157
Water 1 S 300.0 CHLORIDE
Water 1 S 300.0 FLUORIDE
Water 1 S 300.0 NITRATE
Water 1 S 300.0 NITRITE
Water 1 S 300.0 PHOSPHATE
Water 1 S 300.0 SULFATE

L5379-4 BOGJY4
temp 2; SAFI B95-093
Location: 157

Hold:12-MAR-96

14-SEP-95 16-SEP-95

Hold:12-MAR-96

14-SEP-95 16-SEP-95

Hold:12-OCT-95
Hold:12-OCT-95
Hold:16-SEP-95
Hold:16-SEP-95
Hold:16-SEP-95
Hold:12-OCT-95

14-SEP-95 16-SEP-95

21-OCT-95

21-OCT-95

21-OCT-95

Water 1 S 413.1 OIL AND GREASE Hold:12-OCT-95

L5379-5 BOGJY4
temp 2; SAFI B95-093
Location: 157

14-SEP-95 16-SEP-95 21-OCT-95

L5379-6 BOGJY4
temp 2; SAFI B95-093
Location: 157

L5379-7 BOGJY4
temp 2; SAFI B95-093
Location: 157

L5379-8 BOGJY4
temp 2; SAFI B95-093
Location: 157
Water 1 S 418.1 TPH

14-SEP-95 16-SEP-95

14-SEP-95 16-SEP-95

14-SEP-95 16-SEP-95

Hold:12-OCT-95

21-OCT-95

21-OCT-95

21-OCT-95

Page 1
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LOCKHEED ANALYTICAL SERVICES

LOGIN CHAIN OF CUSTODY REPORT (1n01)

Sep 18 1995, 08:49 pm

Login Number: L5379
Account: 596 Bechtel Hanford, Inc. * Richiand, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Laboratory. Client CoZleat.', Receive Due
Sample ,Number SamPle tiuinher PR Date

L5379-9 BOGJY4 14-SEP-95 16-SEP-95 21-OCT-95
temp 2; SAF# B95-093
Location: 157
Water 1 S 120.1 CONDUCTIVITY Hold:12-OCT-95

L5379-10 BOGJY4
temp 2; SAF# B95-093
Location: 157
Water 1 S 180.1 TURBIDITY

14-SEP-95 16-SEP-95 21-OCT-95

L5379-11 BOGJY4
temp 2; SAF# B95-093
Location: 157
Water 1 S 9040 PH

L5379-12 BOGJY4
temp 2; SAF# B95-093
Location: 157

Hold:16-SEP-95

14-SEP-95 16-SEP-95

Hold:21-SEP-95

14-SEP-95 16-SEP-95

21-OCT-95

21-OCT-95

Water 1 S GAMMA SPEC LAL-0063 Hold:12-MAR-96
Water 1 S GR ALP/BETA LAL-0060 Hold:12-MAR-96
Water 1 S SR-90 LAL-0196 Hold:12-MAR-96

L5379-13 BOGJY4
temp 2; SAF# B95-093
Location: 157

L5379-14 BOGJY4
temp 2; SAF# B95-093
Location: 157

L5379-15 BOGJY4
temp 2; SAF# B95-093
Location: 157

L5379-16 BOGJY4
temp 2; SAF# B95-093
Location: 157

L5379-17 BOGJY4
temp 2; SAF# 895-093
Location: 157

14-SEP-95 16-SEP-95

14-SEP-95 16-SEP-95

14-SEP-95 16-SEP-95

14-SEP-95 16-SEP-95

14-SEP-95 16-SEP-95

21-OCT-95

21-OCT-95

21-OCT-95

21-OCT-95

21-OCT-95

Page 2
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (in01)

Sep 18 1995, 08:49 pm

Login Number: L5379
Account: 596 Bechtel Hanford, Inc. * Richiand, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L5379-18 BOGJY4
temp 2; SAF# B95-093
Location: 157

14-SEP-95 16-SEP-95 21-OCT-95

L5379-19 BOGJY4
temp 2; SAF# B95-093
Location: 157

L5379-20 BOGJY4
temp 2; SAF# B95-093
Location: 157

14-SEP-95 16-SEP-95

14-SEP-95 16-SEP-95

21-OCT-95

21-OCT-95

Water 1 S TRITIUM(H3) LAL-0066 Hold:12-MAR-96

L5379-21 BOGJYS
temp 2; SAF# B95-093
Location: 157
Filt H20 15 S 6010 ICP METALS

14-SEP-95 16-SEP-95 21-OCT-95

L5379-22 BOGJY5
temp 2; SAF# B95-093
Location: 157
Filt H20 15 S 300.0 CHLORIDE
Filt H20 15 S 300.0 FLUORIDE
Filt H20 15 S 300.0 NITRATE
Filt H20 15 S 300.0 NITRITE
Filt H20 15 S 300.0 PHOSPHATE
Filt H20 15 S 300.0 SULFATE

L5379-23 REPORT TYPE
SAF# B95-093
Location:
Water 1 S EDD - DISK DEL.

Hold:12-MAR-96

14-SEP-95 16-SEP-95

Hold:12-OCT-95
Hold:12-OCT-95
Hold:16-SEP-95
Hold:16-SEP-95
Hold:16-SEP-95
Hold:12-OCT-95

16-SEP-95 16:=SEP-95

21-OCT-95

21-OCT-95

Page 3
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Date:
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Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)

Bechtel Hanford, Inc. * Richland, WA

G1iErtt
Saiii^le R^nBer`

{ttL'
.

Sp&
„ ampI;e Numer; , , ::: Number. Matrix t^tethod,

BOGJY4 - L5379-1 Water SCREENING -
L5379-2 Water 6.010 ICP METALS
L5379-3 Water 300.0 CHLORIDE
L5379-3 Water 300.0 FLUORIDE
L5379-3 Water 300.0 NITRATE -
L5379-3 Water 300.0 NITRITE -
L5379-3 Water 300.0 PHOSPHATE
L5379-3 Water 300.0 SULFATE -
L5379-4 Water 413.1 OIL AND G
L5379-8 Water 418.1 TPH ^
L5379-9 Water 120.1 CONDUCTIV
L5379-10 Water 180.1 TURBIDITY
L5379-11 Water 9040 PH "
L5379-12 Water GAMMA SPEC LAL-
L5379-12 Water GR ALP/BETA LAL
L5379-12 Water SR-90 LAL-0196
L5379-20 Water TRITIUM(H3) LAL

BOGJY5 L5379-21 Filt H20 6010 ICP METALS
L5379-22 Filt H20 300.0 CHLORIDE-
L5379-22 Filt H20 300.0 FLUORIDE-
L5379-22 Filt H20 300.0 NITRATE -
L5379-22 Filt H20 300.0 NITRITE-
L5379-22 Filt H20 300.0 PHOSPHATE
L5379-22 Filt H20 300.0 SULFATE -

REPORT TYPE - L5379-23 Water EDD - DISK DEL.-

0 cll(:^ Sq6 11 `



Pagat of
Bechtel Hanford, Inc. ^CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Dete Turnaround

q Priorit
Collector

At. l21 ^6 /^rvT MFOf./O/ZAJ
Company Contact
J. V. Borghese

Telephone
(509) 372-9584

y

n Normal

Project Designation Sampling Location SAF No.

100-NR-2 Groundwater Sampling - Round 8 100 N B95-093

Ice Chest No. Field Logbook No. Method of Shipment
Federal Express

Shipped To - Offsite Property No. Bill of Lading/Air Bill No.

Lockheed wCfs"c -©a09- 5o 2R9Q41&yD7$ s

Possible Semple Hazards/Remarks Preservation
HNO3 Cool4°C Cool 4°C HzS04 Cool 40C Cool4°C None HNO, None None

Type of Container
PIG PIG G G PIG PIG P PIG G P/G

No. of Container(s)
1 1 4 1 1 1 1 8 1 1

Special Handling and/or Storage Volume
Maintain samples between 2°C and 60C- SOOmL SOOmL 1L 1L 250mL 250mL 250mL IL 500mL 20mL

ICP A"1O"s 1iC1 Oil and TPH Conduct- Turbidity pH Gru.e Tritium Activity

Metals -
- F. 0. 30,.

Grease ivity AIPt". Scan
PO.. NO,. Gr°.. Bete.

SAMPLf ANALYSIS TAL N0, s1-90.
(Unfilter- IUnttlur.dl Genvn*

ed) Spec

,^... .. ^ M.i". • Dnte Sempled Time Sampled ,

► -/35 x x X X X x X X x X.... w Y> y

^

SPECIAL INSTRUCTIONS r.tnr..•

CHAIN OF PO SESSION Sign/Print N ames Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; p H by s- scn

^ e/Time flli i ed Da[eTme /s SW-846 9040; and turbidity by EPA 180.1 are being requested for information SE - semmem
-

ays^^^ be
/,5

^ • ^ '`t1 4
only. The ERC Contractor ackno wledges that the holding times wil l not be met. 5° Sa

^"s+w- l rY ^S //^^v !w4 15 w w
R' is ateTme Ogpp Received By Date/Time 0- oa

A . p

"VI A-N/ ^ DS -DrvoSdb.

elinquis ed By Date/Time Received By Data/Time oL • M. twwa.
T - n...
wi - w-p.

Relinquished By Dete/Time Received By DeteRime ^. ^,oe,r,.,,
% - nrMr

LABORATORY Received By Title Date ime

SECTION
ttm

^ r-(''/ -: 07 3'O
iJ

FINAL SAMPLE Disposal Method Disposed By Date/fime,

\DISPOSITION

^

is

[̂



Page 2 of
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Data Turnaround

0 Priorit
^1Collector

e1 `kVWw-W M^n mz(t

Company Contact Telephone

3750

y

n Normal, rVt-m J- J. V. Borghese 9) 2-9584(

Project Designation Sampling Location SAF No-

100-NR-2 Groundwater Sampling - Round 8 100 N B95-093

Ice Chest No. Field Logbook No. Method of Shipment

Qz- S - f. Federal Express

Shipped To Offsite Property No.
wqs- o-oao(4- so

Bill of Lading/Air Bill No. a^o%Ro7gsLockheed

Possible Sample Hazards/Remarks Preservation HNO3 Coal4°C

Type of Container P/G P/G

No. of Container(s)
1 1

Special Handling and/or Storage
Volume

Maintain samples between 2°C and 6°C. 50OmL 5g0mL

ICP Ani°n.11C1

Metals - - F. C1. so„

SAMPLE ANALYSIS TAL
Po„ NO2,
NO,

(Filtered) fFdt«.dl

Srwa° No Mubu' Data Sampled Time Sampled

w x

V`
SPECIAL INSTRUCTIONS

CHAIN OF P SESSION Sign/Print Names
Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0 are being s- s°n

eli i e Btj7f^y te/T' e Date/Time requested for information only. The ERC Contractor acknowledges that the so _
s.apm
sol

cf y, ^y ISlS W^ 1 Va ,-y-jr
holding times will not be met. ^; .'

, r,-
r

is Date/Tima D Received By Date/Time o^i0
Refer to Activity Scan on page 1 of 2.

DS - oum 5°lid.

alinquis ed 6y ate/Time Received By Date/Time ot - 01um iwud.
r -r,..w
vn - ww

Relinquished By Date/Time Received By Date/tima ^: ^pb1iO°

^ LABORATORY Date/TimeReceived By Title

N SECTION

4

FINAL SAMPLE Disposal Method Disposed By Date/Time

DISPOSITION



Environmental Job No. 22192
Restoration ERC ream "''°"""^R4"^ "°Contractor CCN: N/A

OU: IObNR-2

Interoffice Memorandum FtA: Y/A

TO: W. S. Thompson N3-06 °A77- July 18, 1995

coeIEs= R. L. Biggerstaff H4-91 FRO"'' S. K. De Mers
Radiological Controls
TI-05/373-1913

sosrecr: 1995 sampling 100-NR-2

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of

samples taken from the list of wells in Attachment 1.

All of the wells listed in the first attachment were reviewed for radiological content based on the

previous 4 years of sampling data. No well listed has a9 activity in excess of 100,000 pCi/1 (<.

uCi/sample based on a I liter sample size) nor any of activity in excess of 10,000 pCi/1 (<.01

uCi/1 based on a 1 liter sample). All wells show activities < 2,000 pCi/gm (< 2 nCi/gm D.O.T.

limit). The highest activity in recent samples is 3,260 pCi/1 0 and 5.2 pCi/1 a.

The remaining wells are in locations that may have a credible path whereby they could become

contaminated at the above listed levels and therefor will need to have total activities run on them

prior to shipment. Radiological monitoring will be required for the wells and seeps listed in

Attachment 2.

Radiological monitoring during sampling will only be required for the wells in Attachment 1, if

the wells are located in radiological areas or if the wells themselves are labeled with radiological

stickers. Monitoring requirements for down hole work such as pump removal will be determined

based on the history of each well on a case by case basis.

skd
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Page 2

ATTACHMENT I

WELLS THAT DO NOT REQUIRE TOTAL ACTIVITIES

Wells

199-N-14
199-N-75
199-N-29
199-N-2
199-N-3
199-N-31
199-N-46
199-N-67
199-N-76
199-N-16
199-N-17
199-N-18
199-N-19
199-N-20
199-N-21
199-N-25
199-N-26
199-N-32
199-N-50
199-N-51
199-N-54
199-N-64
199-N-66
199-N-67
199-N-70
199-N-71
199-N-73
199-N-74
199-N-75
199-N-77
199-N-80

O^I^Sq4 02Z,



LOCKHEED MART/AI

Sample Login
Login Review Checklist

Lot Number LS 3 ^

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist
should be affixed to each login package prior to distribution.

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent),
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning
review, ensure that these five components are available. Jobs with single component samples, the sample summary report may
be omitted.

SAMPLE SUMMARY REPO

1. Are all sample ID's correct?

2. Are all samples present?

3. Are all matrices indicated correctly?

4. Are all analyses on the COC logged in for the
appropriate samples?

5. Are all analyses logged in for the correct container?

6. Are samples logged in according to L i batching
procedures?'

LOGIN CHAIN OF CUSTODY

1. Are the collect, receive, and due dates correct
for every sample?

2. Have all appropriate comments been indicated in
the comment section?

SAMPLE RECEIVING CHECKLIST

M NO N/A Comment

^

^

X

^ NQ lyL® Comment

- - 4

YFE NO NJA Comment

1. Are all discrepancies between the COC and the login
noted (if applicable)? - - -

primary review signature date

,9-,C,M •^ 9-1 g ,4S
,qU(I,lary review signature date

04?1(, S9,6 024



WHG-SOW793-0003
Revision 4

SAMPLE CHECK-IN LIST

Date/Time Received: q- f 10 9 ^el 3u SDG/:

Work Order Number: w\k SAF /: aqS - C-1 `l 3. .

Shipping Container ID: Fe-- !S Chain of Custody / ,yl^

1. Custody Seals on shi pping container intact? Yes [j^] No []

2. Custody Seals dated and signed? Yes No []

3. Sample temperature 'L0 C

4. Vermiculite/packing materials is Wet [] Dry

5. Each sample is in a plastic bag? Yes [k] No []

6. Sample holding times exceeded? Yes No []

7. Samples have:
tape hazard labels

^custody seals appropriate sample labels

8. Samples are:
in good condition leaking
broken -have air bubbles

9. Is the information on the COC and Sample bottles in agreement?

Yes[k] No [ ]

Notes:

Sample Custodian/Laboratory: jT...f, Date:

Telephoned To: u On qj$'Fr- By /^^r^otisNL Ile!-

33

09^^ s^h 0 2E



Lockheed Analytical Services paga 1 of
Sample Receiving Checklist
Client Name: a^ I_s.. (-14-- .1-i Job No. I^Z ^ Cl [•.,.,,t., rn•

UI

COOLER CONDTPION UPON RECEIPT

Temperature of cooler upoa receipt:

temperature of temp. blank upon receipt: -

Yes No • CoMMAwDI,=P,,jM

cuuody scaL intact

chain of custody preseent

blue ice (or oquiv.) preanat/frozm

rad survey completed

SAblPLE CONDrrION UPON RECEIPT

Yes No • Commema/Dlacrap.oetas

all bottles labeled

samples intact

proper container used for sample type

semple volume sufficient for analysis
propcr pres indjcswcd on the COC )('

VOA'scwuunbcsdsp.ce U .

an ssapra brphauc ( J so, mdicatc sample ID'S):

A9SCELLANEOUSITEMS

YM No ^ Commoma/DLc:epsacies
samples with short holding times

samples to subcontriot

ADDnTONAL COMMENTS/DISCREPANCIES

Completed by / date:

Smt to the client (datrJinitials): *' Clieot's signature upon receipt:

Ndd: • a^the •VD+oFriafo GSR ofeary dianep.mlra imoe6iataly qom meefpt

•.p(uae mrlow this ieformatlm Aodtttem r4 ficdmi7le to the •pytopfi.W G9P (M1).D6!-Jtl6

O
N

version 2.0 (11/11/94)



LOCKHEED ANALYTICAL SERVICES

COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

iClient Sample ID: BOGJY4 jDate Collected: 14-SEP-95

IMatrix:
i

Water jDate Received: 16-SEP-95

Constituent: . , . ..
' , ,

Units
-

Method
-

Result
, --.

Reporting
OetlLimit

Data
Wualifier(s)

Date
Analyzed

LAS
BatchjID

LAS
SamplelID

Specific Conductance uS/cm 120.1 1100 1 26-SEP-95 27575 L5379-9

Turbidity NTU 180.1 0.64 N/A H 23-SEP-95 27708 L5379-10

Chloride mg/L 300.0 20. 0.02 20-SEP-95 27576 L5379-3

Fluoride mg/L 300.0 < 0.1 0.1 20-SEP-95 27578 L5379-3

Nitrate-N mg/L 300-0 8-1 0.02 H 20-SEP-95 27580 L5379-3

Nitrite-N mg/L 300.0 < 0.01 0-01 H 20-SEP-95 27582 L5379-3

Ortho Phosphate mg/L 300.0 < 0.1 0.1 H 20-SEP-95 27584 L5379-3

Sulfate mg/L 300.0 300 1 D(1:10) 20-SEP-95 27586 L5379-3

pH pH Units 9040 7.8 0.1 H 22-SEP-95 27656 L5379-11

0 2E



LOCKHEED ANALYTICAL SERVICES

COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

Client Sample ID: BOGJY5 IDate
i

Collected: 14-SEP-95

IMatrix: Filt H20 jDate
i

Received: 16-SEP-95

Constituent .. .. . Units Method Result Reporting
DetiLimit

Data
OuaCifier(s)

. .Date
Analyzed

LAS
BatchIlD

LAS.
SampleJID

Chloride mg/L 300.0 20. 0.02 20-SEP-95 27577 L5379-22

Fluoride mg/L 300.0 < 0.1 0.1 20-SEP-95 27579 L5379-22

Nitrate-N mg/L 300.0 8.3 0.02 H 20-SEP-95 27581 L5379-22

Nitrite-N mg/L 300.0 < 0.01 0.01 H 20-SEP-95 27583 L5379-22

Ortho Phosphate mg/L 300.0 < 0.1 0.1 H 20-SEP-95 27585 L5379-22

Sulfate mg/L 300.0 300 1 0(1:10) 20-SEP-95 27587 L5379-22

02le



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGJY4 ]Date Collected: 14-SEP-95

Matrix: Water JDate Received: 16-SEP-95

JPercent Solids: N/A

Co(SStituerit Units Method Result ProlectDat9Ditution DateLAS LAS
Reporting
:.LimIt..,

Oual. ; Ahaiyzed
'

Batch ID
..

Sampte ID

ALUMINUM, TOTAL mg/L 6010 0.035 0.029 B 1 16-OCT-95 27912 L5379-2

ANTIMONY, TOTAL mg/L 6010 < 0.058 0.058 1 16-OCT-95 27912 L5379-2

ARSENIC, TOTAL mg/L 6010 < 0.098 0.098 1 16-0CT-95 27912 L5379-2

BARIUM, TOTAL ' mg/L 6010 0.030 0.021 B 1 16-0CT-95 27912 L5379-2

BERYLLIUM, TOTAL mg/L 6010 < 0.0010 0.0010 1 16-OCT-95 27912 L5379-2

CADMIUM, TOTAL mg/L 6010 < 0.0050 0.0050 1 16-OCT-95 27912 L5379-2

CALCIUM, TOTAL mg/L 6010 82. 0.032 1 16-OCT-95 27912 L5379-2

CHROMIUM, TOTAL mg/L 6010 0.0043 0.0030 B 1 16-OCT-95 27912 L5379-2

COBALT, TOTAL mg/L 6010 < 0.0060 0.0060 1 16-OCT-95 27912 L5379-2

COPPER, TOTAL mg/L 6010 < 0.0030 0.0030 1 16-OCT-95 27912 L5379-2

IRON, TOTAL mg/L 6010 0.15 0.012 1 16-0CT-95 27912 L5379-2

LEAD, TOTAL mg/L 6010 < 0.056 0.056 1 16-0CT-95 27912 L5379-2

MAGNESIUM, TOTAL mg/L 6010 17. 0.050 1 16-OCT-95 27912 L5379-2

MANGANESE, TOTAL mg/L 6010 0.0042 0.0020 B 1 16-OCT-95 27912 L5379-2

NICKEL, TOTAL mg/L 6010 < 0.015 0.015 1 16-0CT-95 27912 L5379-2

POTASSIUM, TOTAL mg/L 6010 7.4 0.60 1 16-OCT-95 27912 L5379-2

SELENIUM, TOTAL mg/L 6010 < 0.087 0.087 1 16-OCT-95 27912 L5379-2

SILVER, TOTAL mg/L 6010 < 0.0040 0.0040 1 16-OCT-95 27912 L5379-2

SODIUM, TOTAL mg/L 6010 150 0.070 1 16-OCT-95 27912 L5379-2

THALLIUM, TOTAL mg/L 6010 0.075 0.050 B 1 16-OCT-95 27912 L5379-2

VANADIUM, TOTAL mg/L 6010 0.0080 0.0040 8 1 16-OCT-95 27912 L5379-2

ZINC, TOTAL mg/L 6010 0.019 0.0040 B I 16-OCT-95 27912 L5379-2

05?



LOCKHEED ANALYTICAL SERVICES

Saumple Results

iClient Sample ID: BOGJYS Date Collected: 14-SEP-95

]Matrix: Filt H20 Date Received: 16-SEP-95

Percent Solids: N/A I

Constituent "
. ,

... ..,..

--, Units Method Result
-

,.

Project
Reporting

.. ...

Date
OUaI

Dilution Date
Analyzed

LAS
Batch ID

LAS'-
Semple ID

ALUMINUM, DISSOLVED mg/L 6010 0.039 0.029 B 1 16-OCT-95 27913 L5379-21

ANTIMONY, DISSOLVED mg/L 6010 < 0.058 0.058 1 16-OCT-95 27913 L5379-21

ARSENIC, DISSOLVED mg/L 6010 < 0.098 0.098 1 16-OCT-95 27913 L5379-21

BARIUM, DISSOLVED mg/L 6010 0.030 0.021 B 1 16-OCT-95 27913 L5379-21

BERYLLIUM, DISSOLVED mg/L 6010 < 0.0010 0.0010 1 16-oCT-95 27913 L5379-21

CADMIUM, DISSOLVED mg/L 6010 < 0.0050 0.0050 1 16-0CT-95 27913 L5379-21

CALCIUM, DISSOLVED mg/L 6010 90. 0.032 1 16-OCT-95 27913 L5379-21

CHROMIUM, DISSOLVED mg/L 6010 < 0.0030 0.0030 1 16-OCT-95 27913 L5379-21

COBALT, DISSOLVED mg/L 6010 0-0076 0.0060 B 1 16-0CT-95 27913 L5379-21

COPPER, DISSOLVED mg/L 6010 < 0.0030 0.0030 1 16-0CT-95 27913 L5379-21

IRON, DISSOLVED mg/L 6010 < 0.012 0.012 1 16-OCT-95 27913 L5379-21

LEAD, DISSOLVED mg/L 6010 < 0.056 0.056 1 16-OCT-95 27913 L5379-21

MAGNESIUM, DISSOLVED mg/L 6010 18. 0.050 1 16-OCT-95 27913 L5379-21

MANGANESE, DISSOLVED mg/L 6010 < 0.0020 0.0020 1 16-OCT-95 27913 L5379-21

NICKEL, DISSOLVED mg/L 6010 < 0.015 0.015 1 16-OCT-95 27913 L5379-21

POTASSIUM, DISSOLVED mg/L 6010 7-9 0.60 1 16-OCT-95 27913 L5379-21

SELENIUM, DISSOLVED mg/L 6010 < 0.087 0.087 1 16-0CT-95 27913 L5379-21

SILVER, DISSOLVED mg/L 6010 < 0.0040 0.0040 1 16-OCT-95 27913 L5379-21

SODIUM, DISSOLVED mg/L 6010 150 0.070 1 16-OCT-95 27913 L5379-21

THALLIUM, DISSOLVED mg/L 6010 0.089 0.050 B 1 16-0CT-95 27913 L5379-21

VANADIUM, DISSOLVED mg/L 6010 0.0085 0.0040 B 1 16-OCT-95 27913 L5379-21

ZINC, DISSOLVED mg/L 6010 0.011 0.0040 B 1 16-OCT-95 27913 L5379-21

05F



LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR
418.1 TPH

Client Sample ID: BOGJY4 LAL sample ID: L5379-8
Date Collected: 14-SEP-95 Date Received: 16-SEP-95
Date Analyzed: 26-SEP-95 Date Extracted: 25-SEP-95
Matrix: Water Analytical Batch ID: 092695-418.1
QC Group: 418.1 TPH 27753 Dilution Factor: 1

TRPH <1.00 1.00

065



LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR
418.1 TPH

Client Sample ID: BOGFV2 LAL Sample ID: L5351-4
Date Collected: 12-SEP-95 Date Received: 14-SEP-95
Date Analyzed: 26-SEP-95 Date Extracted: 25-SEP-95
Matrix: Water Analytical Batch ID: 092695-418.1
QC Group: 418.1 TPH 27753 Dilution Factor: 1

TRPH <1.00 1.00

066



LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR
418.1 TPH

Client Sample ID: BOGFV2 LAL Sample ID: 27753MS

Date Collected: 12-SEP-95 Date Received: 14-SEP-95
Date Analyzed: 26-SEP-95 Date Extracted: 25-SEP-95

Matrix: Water Analytical Batch ID: 092695-418.1

QC Group: 418.1 TPH27753 Dilution Factor: 1

TRPH 4.61 1.00

U6F



LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR
418.1 TPH

Client Sample ID: BOGFV2 LAL Sample ID: 27753MSD

Date Collected: 12-SEP-95 Date Received: 14-SEP-95

Date Analyzed: 26-SEP-95 Date Extracted: 25-SEP-95

Matrix: Water Analytical Batch ID: 092695-418.1

QC Group: 418.1 TPH_27753 Dilution Factor: 1

4.55 1.

069



LOCKHEED ANALYTICAL SERVICES

OIL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: B0GJY4 LAL Sample ID: L5379-4
Date Collected: 14-SEP-95 Date Received: 16-SEP-95
Date Analyzed: 28-SEP-95 Date Extracted: 28-SEP-95
Matrix: Water Analytical Batch ID: 092895-413.1
QC Group: 413.1 OIL AND GREASE 27944 Dilution Factor: 1

Total Oil and Grease <5.00 5.00

081



LOCKHEED ANALYTICAL SERVICES

OIL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: BOGJY4 LAL Sample ID: 27944MS

Date Collected: 14-SEP-95 Date Received: 16-SEP-95

Date Analyzed: 28-SEP-95 Date Extracted: 28-SEP-95

Matrix: Water Analytical Batch ID: 092895-413.1

QC Group: 413.1 OIL AND GREASE_27944 Dilution Factor: 1

Total Oil and Grease 191 5.00

083



LOCKHEED ANALYTICAL SERVICES

OIL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: BOGJY4 LAL Sample ID: 27944MSD
Date Collected: 14-SEP-95 Date Received: 16-SEP-95
Date Analyzed: 28-SEP-95 Date Extracted: 28-SEP-95
Matrix: Water Analytical Batch ID: 092895-413.1
QC Group: 413.1 OIL AND GREASE 27944 Dilution Factor: 1

Total Oil and Grease 184 5.00

084.



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGJY4 LAL Sample ID: L5379-12

Date Collected: 14-SEP-95 Date Received: 16-SEP-95

Matrix: Water Login Number: L5379

Constituent :.-:.: ,.•f:,.AnaEyxed;,- ;,Batttl ,..-,. , ,;' *^., • ,".hc^l.yi*Y , ;!':'Error•`^'' MOk -° ' Data4tual Units

Ac-228(Ra-228) 16-OCT-95 GAMMA SPEC LAL-0063 27809 5. 22. 40. pCi/L
Co-58 16-OCT-95 GAMMA SPEC LAL-0063 27809 2.5 5.7 9.6 pCi/L
Co-60 16-OCT-95 GAMMA SPEC LAL-0063 27809 -0.5 1.5 12. pCi/L
Cs-137 16-OCT-95 GAMMA SPEC LAL-0063 27809 4.1 7.3 9.4 pCi/L
Eu-152 16-OCT-95 GAMMA SPEC LAL-0063 27809 -4.0 8.1 36. pCi/L
Eu-154 16-OCT-95 GAMMA SPEC LAL-0063 27809 -6.7 4.2 34. pCi/L
Eu-155 16-OCT-95 GAMMA SPEC LAL-006327809 6. 13. 18, pCi/L
Fe-59 16-OCT-95 GAMMA SPEC LAL-0063 27809 -1.3 9.0 27. _pCi/L
Pb-212 16-OCT-95 GAMMA SPEC LAL-0063 27809 4.7 9.4 13. pCi/L
Pb-214(Ra-226) 16-OCT-95 GAMMA SPEC LAL-0063 27809 -3.5 8.4 17. pCi/L
Ra-226(GAMMA) 16-OCT-95 GAMMA SPEC LAL-0063 27809 -110 100 160 pCi/L
Ru-106 16-OCT-95 GAMMA SPEC LAL-006327809 -20. 39. 74. pCi/L
U-235(GAMMA) 16-OCT-95 GAMMA SPEC LAL-0063 27809 -5. 26. 41. pCi/L
Gross Alpha 11-OCT-95 GR ALP/BETA LAL-0060 27812 1.8 3.2 5.8 C pCi/L
Gross Beta 11-OCT-95 GR ALP/BETA LAL-0060_27812 7.9 3.4 5.1 C . pCi/L
Total radio-strontium 20-SEP-95 SR-90 LAL-019627451 0.67 0.61 1.0 pCi/L

Page 2 09 '
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richtand, WA

BechteL Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGJY4 LAL Sample ID: L5379-20

Date Collected: 14-SEP-95 Date Received: 16-SEP-95

Matrix: Water Login Number: L5379

Constituent .Aria:Fyxert gatch .;,qctiuity'(: Error,".MDq ;. , oataDuat Units

H-3 02-OCT-95 TRITIUM(H3) LAL-0066 27851 1360 360 320 pCi/L

Page 3
091
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ISOTOPES DILUTION RECORD

Secondarv/Workin¢ Tavel Dilution

Date:^ Preparer's Name:
_0

Pipet Check / Balance Wt. Check Done ( vf

Diluent used: d • (jC

1. Isotope N1:C5 - 13 3

Diluted Source ID (log/1): I -22S-Z4 -.3

A: Source activity: 7 o '$ 3 1' •/irtZ

B: Amount of source transferred: 6 • 2VfLk

YYl.^^C: Total amount of dilution: 100

Acaff Ce1uC-&.4t

it,3y1f

D: Isotope activity (A*B/C): /' 89, 1 0 Cc l+''"-JL

II. Isotope #2: CL •' b a

Diluted Source ID (log/f): 91 '22.^'>

E: Source activity: • fo 7 Cc ^

F: Amount of source transferred: 0

Gc.^ CLic^ CaYtCL^'-d EYw

Q /o I.IpG^

G: Total amount of dilution: z0 O rnz

H: Isotope activity (E*F/G):

Dilution Log Book ID: I Z- 35.3 -7p

Reviewed by:^Date: ^^

152



ISOTOPES DILUTION RECORD

Secondarv/Workine Level Dilution

Date:Preparer's Name: GY-0

Pipet Check / Balance Wt. Check Done (V^

Diluent used: h( C ^

1. Isotope !t 1: CS ' f 3 1

Diluted Source ID (log#): 1- 225-Z "c3

A: Source activity: jq0 1 G-/,,t4 daa^

B: Amount of source transferred: 2M^`

C: Total amount of dilution: (0 ML

D: Isotope activity (A*B/C)

II. Isotope 112: 0-b O

1P* . l66 2 p &

Diluted Source ID (log#): Q I' 22y`J60 j

E: Source activity: 0 4^^

F: Amount of source transferred: 2̂

G: Total amount of dilution: / 0/Y1Je

H: Isotope activity (E*F/G): I 9/' 22 7fCc //"'Q'

# Dilution Log Book ID: TZ-3 5-3 " 7 I

Reviewed by:^Date: g/93

^^^
q1s^34`^P

152



80 ^J Notebook No. 373

PROaECT CO -6C Continued From Ppo

^LA 11)

ISOTOPES DILUTION RECORD

Secondary/Working Level Dilution

Date• 14I Preparer's Name: ^

9Pipet Check / Balance Wt. Check Done (vl)'17/^^ # 377 7

Diluent used:

1. Isotope #1: C1-3I 7 a15

Diluted Source ID (log#): 2Z5-2j -3

H GJYtf ^^d ,2C^+A: Source activity: d 3^ (jmk (C CuU
475 /jf^' C1 A,_

B: Amount of source ttansferred:

C: Total amount of dilution:^ - o^9J^ ^ Ci
13^

y -1-91
D: Isotope activity (A*B/C): 2

•
II. Isotope #2 0- 6 0 7 ^ P Ci: y• 1-91W

Diluted Source ID (log#):

E: Source activity: 0 7(2 ni•Q Acay &WC7'A "^C"

F: Amount of source transferred:

G+^ = 3^7 ^ ^G: Total amount of dilution: !so o r
y-Z-0,I

H: Isotope activity (E*F/G):
2-^

I
(^v

Dilution Log Book ID: q 2-353 " 8(--)

Reviewed by: Date: &q/

Continued on Page

Reao and Understood By

-je^3
v

SIynW Date n*d t^
I
.T^



A4oa31

GAMMA STANDARD SOLUTION

Radionuclide Cs•137

Half Life: 30.0 ± 0.2 yeats

Catalog No.: 7137

Source No.. 389-21-2

DsiwNos of Sohstita
a. Mass of solutian:

b. Chemical fotm:

c. Cartier content:

d. Density:

Raaoi^

Customer. LOCKHEED ENGINEERING & SCIENCES Co.

P.O.No.: 06LAB1036

Reference Date: September 1 1991 12i00 psT,

Cootumd Radioeuivtty: 1.002 jAci.

4.9523

CsCI in 0.1 N HCl

None added
0.9996

Now detacted

Now

0.202

MatLod of Calibtatim

Weighed aliquots of the solutien were assayed using Qamma spectmmetry:

Emmiy Peak(N iazteSnted uode+:

BtacchiaS ratio(s) uaed:

Uncettanty of Nas•atmt
a. Sy,e••+•ti^ uncertainty in insttummt calibntiaa:

b. Random ttocertainty in assay:

c. Random uncertainty in weighing(s):

d. Total uncertainty at the 991f coofidmce level:

mmiml 0 io•C.

fciRus-

wV.

i^ ay& per dacay.

662

± 1.0%

±1.15

±0.4%

±2.5%

MSI' T:aosbility

This calibation is impiicidy traceable to the Natiooal lnstiatte of Standards and TecLnology.

NOW
1. Nttcleac data wen takaa from 'Tsble of Lsotopes', Savmth Editim edited by Virginia S. Shirley.

2. IPL pattiapalw in an NIST maaswemeat asauaace program to establis6 and msiataio implicit
ttacesbility for a numba of ttuclides, based on the blind asaay(and Wer N[ST cetti6atiaa) of Standard
Refetmce Ltalmials. (As in NRC Regulatory Guide 4. IS)

QUALCPY CONTRDL
^

iSO7+O1PS PRODUCiS LABORATORIES
1800 Na Ifoplow Stmet.,
Bia6sa6 Ca6limaia 91504 15E

0.8521
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nnr ^^ .ww^ 1^.9i4d

U.S. Environmental Protection Agency Alt
^.d

Environmentat Monitoring Systems Laboretory•Las Vegas

Nuclear Radiation Assessment Division 1 D p `y^-V Z t4 4y

Calibration Certificate

Descriot.on
r.m<flu.•aanVnaf ^obalt-oO ^<^t'1i1f J. ^ i_ "2aL5

nan0 cwn•

NOTin<Ip1Vmf

©

TIM<TpOUIf/OOIIIfnVTe<I

2500-2

Measutement Acbvny OI OrlndOat radiCnuChpe

Mnnr w, enT e11nn <aVlron .

^^ ^ c.nf< ol r.OFhntlt-AO ^

.laoo a .rsr,n April 2, 1991

Activity of daughter radionuclide

r1M MMCR•M .tnFlr• N< .<ewna<nN as r14 ewlN •MM W

^
<Mw .M Malw

M IM MueMfr wIMN

Tctal masa of this aotutqn

I APPROX. 5.0

Mathoeol tMasurament

The activity of the primary solution was measured using
an ionization chamber.

The activity of the dilution was measured using gamma
spectroscopy.

Useful Life rtr rea..,r« tur waa.ee u.wae
MA

twr a.w wr e w« wta.w ti tMK.lv

wr re..tele„e wo n,,. wt,en ,n«r net ae e,...a.r January 2000

15?



°untv 7ho manufacturer states :nat aarvmes otner tnan ;nac w:ne atnuna: n.ciia.
and at its aauqntcr nuu,aes d any were estimatea, kncwn to cc

I I1! less r- 3n^
:o

of :•:a
eaua, ar:n•ma; a., .,r.

121 iess :^an
of t^e pnnuoai ac:wuvecuai to

131 less tnan

^equal to of tne orrnupai acuv,tv

The activity of impurity ( 1) is not ( 2) is not 13) is not
included in the quoted figures of the prtnotpal activity

Random Errors

The precision of this standard was such that the centfied value of the radioactrve

concentration of the prfnctpal activity had a standard error ( smi not greater than : t o
(The 99.7% confidence limits are given by t(sm) where t is obtained from tne student t factor
for the degree of freedom ( n•t)).

The maximum uncertainty due to the assessable systemauc errors (dduuon, counttng, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systamatte error (+ 6 - 6' ). These have been estimated not to exceed

1G.i.^..lor

the overall uncertainty (often called aceuraey) is an estimate of the posstble divergence of
the quoted result from the true value. It is a combination of random error Ct(sm)} at the 99.796
confidence hmits and the worst case estimate of the systematic errors (+ 6. -6' )
The overall uncertainty is therefore calculated on the basis of . [tlsm) +6],-^t(sm) .61

and is
=. 1 -3 . 5 % I of the quoted radioactive concentration.

Decay Schemes This standardization is based on the foflowinp assumptions of the principle nuclide, its
dauphter nuclides and impurities (no allowanq for errot in these assumptions or the

assumption of quoted half-life have been indtded in the stetemeee of tauracy above).

Cobalt-60 decays 100 percent by beta emission followed
by prompt gamma transition.

Chemical Carrier contem per gratn of solution: Other componenn:
Composition
of Solution 30 micrograms cobalt 0.1 M HCl

Preservative:

Remarks

1 S Qoae Cartifieate Prparw Ma 31

aApproval Sipnature 0,0 I^±/I I`^

a.Is.e tiaa



RADIATION RESULTS CHECK REPORT

I Workqroup Number: GR ALP/BETA LAL-006027812 I

SaRp^R 'r ', :, Paramater Value Error NOA

27812D11P1 Gross Alpha 0.0146056 2.97087 6.16435

278121CS1 Gross Alpha 41.0937 4.77935 1.57387

27812NBB1 Gross Alpha 0.700113 0.695432 1.08298

27812MS1 Gross Alpha 82.0275 13.0683 5.8528

L5379-12 Gross Alpha 1.7533 3.20938 5.75075

L5440-12 Gross Alpha 2.05197 1.57114 2.20882

2781201W1 Gross Beta 10.352 3.48101 4.97015

278121CS1 Gross Beta 41.9867 3.64313 2.12547

2781214881 Gross Beta 0.570641 1.19384 2.03893

278121481 Gross Beta 103.728 8.84446 5.14088

L5379-12 Gross Beta 7.94663 3.42358 5.1305

L5440-12 Gross Beta 6.47903 1.65388 2.18383
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PROJECT Continuad From Page

SECONDARY/WOP,KING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope:

Barcode Number

Vendor or Certificate I.D. 1! of Parent Standard:

Diluted Source Logbook I.D. >r:

Balance Verification?:

Diluent Used:

An•r-2t1( okj S^y-9 o

Q 00 3,) /-FAo oY6

k-sY( $Pa 3YY-vv_1

Sr -Y^ .Fsr s rt YlQ6
,,,-2Y/ 41

-SrY-4- RC-Oit-ZS-3,-> -2-

b, ( nJ f/N03

•Dituent: 0, J N A{NOZ "/- Z 2{.tq S^(XL

•Density of diluent (g/mI): A) .4
--2vt 9Yt6 F •/x C--

a: Parent Specific Activity: S, - 90 Co ^' ,oG'-/,l- S^l/40
Aw-2v( o. , L

b: Amount of Source Transferred: -1o h,^-g-ncL

c: Total amount of Dilution: 5o0

J: Total Volume of Dilution: j0 0 ^ L

e: Activity of Dilution (a • b / c): Na
9•YI r •/n.^^2V1

: Activity of Dilution (a • b/ d): 9e 12 pC i.J- r^ ^f /9 0

Dilution L ogbook I.D. N: 9S- -7 z r' "( 3-

Prepared By: Qm, Preparation Date: i? Z 3 p

Reviewed By: -̂ Review Date: 8 Z¢

'If the diluent remains uncha^n'ged fromCthediluent used for the dilution source, then a weight dilution of a volume unit source

can be oerformed without a densitv conversion. If the diluent chanaes. a weiehted orooortion densitv conversion is necessa

Read and Understood By

Signed Date Signed

I60

Date



ALPHA STANDARD SOLUTION

Radionuclide Am-241

Half Lifa 432.7 t 0.5 yeacs

CauloQ No.: 7241

Source No.: 388-100-1

DearryAiaa of Solnti®
a. Maaa of wlutioa

b. Chemial form:

c. Cu[ia cootmt:

d. Dmaity:

Ro6aimpuddoo

N^wV.)g> ,.

Cuctomer: LOCKHEED ENGINEERING & SCIENCES Co.

P.O.No.: 06L1B1245

Refamce Data Novemba 1 1991 12:00 PST,
Ccahiaad Radioacuvity: 0.997 64L

5.0007

AmC73 in 0.5N HCI
S01100.

Ncooaddad

1.0077
umfu1120'C.

None detactad

Now detacoed

0.1994

MtlYod of Cah3ation

Weighed aliquota of the aolutiaa were anayed wia3 a liquid wiatiWoaa cauohr.

Uameea;y of Yarrmt
a. Syatematic umeaufaty in iostrument calibcatioc

b. Raadom unaettaiaty in amr:

c. Raodom uncaaioty in vaiShios(a):

d. Total moatuioty at the 99% conGdmca bwi:

NL4P TomaINTRY
This caGbnrioa in faqpiicidy trs^^.abla to the Naeimal

±2.0%
±0.79i

±0.0%
±2.7%

to of Staodrda and TecLooloay.

pwa^

Na
1. Nnclaar dala wan fatas Gma'Pabla of Lolopu', Savm>r Ediooa, adiYd by Vitpoia S. Shirley.

2. IPL parooipates in an NIST meawremmt swuraoca pioSnm to ewabfiah and maiwia imQlicit

haoaabitity for a ansbar of auolidr. baaad on the bliod asaay(and Is NlST of Svodacd

Rafrrea ldWcida. (As in NRC Rei alamcy Guida 4.15)

HQPOl6 pRODUCI3 LAHORATORII;t

1300 No. =ayokwas SaaL.

Bwbevt. Ca6Mas 91J04

nolf In - amo

,
QrY CONIROL



THIS IS A PHOTOCOPY OF THE CERTIFICATE
}'^ WHICH iS BEING MAILED TO YOU UNDER

SEPARATE COVER.

^'^---^ National Ingtitute of AtamaarDv & aCec^nologp

Im"CCCtifiCatE

Standard Reference Material 4919-G
I Radioactivity Standard

Radionuclide Strontium-90

Source identification 4919-t3

Source description Solution in NLSf batosilicate-glass ampoule n1•

Solution composition Strontium-90 plut yttrium-90 plus appraoumately
95 µg each of non-radioaetive strontium and
ymium per jram of 1-moiar hydrochlorie no M

Masa Appraadtnately 5.0 gami -

Radioactivity concentration

Reference time

Overall uncertainty

Photon-emitting impurities

Alpha-particle-emitting impurities

Half life

Meawritu inatrument

4.514z101 Bqg'

1200 SSP August 1, 1990

1.05 peroeat M

None o6served (4)

Now obaerved 0)

2883 t 02 yeas *

4xp liquid-scintillation counter

This standard reference material was prepared in the Center for Radiation Research, looiang Radiation
Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899
' :vary, 1991

William P. Reed, Acting Chief
Office of Standard Reference Materials

•Notes on back

172



AAO*U

ALPHA STANDARD SOLUTION

Radimrelida Am-241

Half Ilifa: 432.7 t 0.3 yan

Catalot No.: 7241

Source No.: 33i-100•1

DertipOa: of Soh6aa
a. Mus of aolutw&-

b. C6emical [em:

c. Grtiar wooeoa

d. Deoaity:

cusWmae LOCKHEED ENGINEERING a sclExcFS c
P.O.No.: 061AB1245

Refacmea Duc November 1 1991 1=-0p Mr,
Coataioad Radiaactivity: 0.997 JOCL

5.0007

AmC19 in 0.5N HCI °am

Nooaadded

1.0077
prld ^ 7D'C.

Now dMooad

NooadMUld

0.1994

Wai&lyd ali¢wra of tY afliutioa was atuyad oieg a liqaid icitelYdas coarae.

Uaoasria7 of Yommm,t
a. syel...oo ato.tai.e7 ia :mama,t aliecatio.: ±2.016

b. Raodaa osortaiety is anay: ±a7%

a R,nanma mc.t:.q i.:di.s(,x ±aos

d. ToW aoattaity aa tb 99% aom8daxti Iawl: ±2.7%

NiTP TmmYft -
Tiia nlikoaeas ia^iiddr haoubM b^a Natiatil Irtilrb o( ^Yriri ati Taeiaab^r.

Nola
1. Naeiar dua waea rka Gam 'TabM of Lorops•.1ari Billiaa. dfbi by V'spia S. Slidq.
2. tZf. paedeipYn ia a NLSI' aumaaa,t^pogrows b amYii aai aoitai implirit

o^otiYly tor arYr ot auelidu, basd an lYa 61ii a^ay(ai law N13T oatifieadom) dsttodrd

MAMaalWeiiR (As is NRC RKalarory t3uida 4.15)

W_

Yaioi Of Caliatiaf

LO[0121 !!lODIlCli I.1110RATORIEt
1100 !iw tijroma 91wd.
ibmk. aWoia 9014



Z c_ w 3 s l z l y y

AcSAS'

RI`

U.S. Environmental Protection Agency

Environmental Monitoring Systems Laboretory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Description
""'*•1i°°MK°' Strontitun-90 28.6

I nano 7

..e.w..ealrn.^. 94003-1

Measurement Activity of principal radionuclide

MrM. pN M.M of nlii telutien

5.40 nano ^^• M Strontitun-90

.1040o h«,. .sT « Apr i 1 1, 1994

Aetnrity of daughtar radionuclide

Th pM1cON .ewfr wt aKMla.lw" M IM 01wI11 he. by

5.40 II nano^+ PMM..

.I IM YuaMw nWiM

Total mass of this aetution

I Approximately 5.0 M~`

Method of rnaasuramant

The activity of the primary solution was measured
by liquid scintillation counting.

The activity of the dilution was measured by
liquid scintillation counting.

Useful L'sl!
Tnis.aiwwd4a hN e.ralwa hwEO O O hw A '^w'a"^~ W EMSI.Lv

We ..Cawlw.M IM1 on aMMiM aMMW MI M vrd Ntw August 1 9 94

This dilution was prepared for the 1994 ASTM
Collaborative Study of a test method for the
determination of Sr-90 in water.

17F

C ^Z, 3G<



Purity The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclides. if any, were estimated/known to be:

I I(1) less than of the principal activityequalto

1 (2)
I
Iess than
^

of the principal activityepualto

(3)
lequal

tha
ton F--%

of the principal activity

The activity of impurity (1) is not (2) is not (3) is not
included in the quoted figures of the principal activity.

Random Errors

The precision of this standard was such that the eertified value of the radioactive

concentration of the principal activity had a standard error (sm) not greater than : 0. 1%
(The 99.7% confidence limits are given by t(sm) where t is obtained from the student t factor
for the degree of freedom (n-1)).

The meximum unoartainty due to the assessable systematic errors (dilution, countinq, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positiw and negative systematic error (+ a- b' ). These have been estimated not to aseaed

1 + 3.8%or -3.8%

the owrall uncertainty (often called accuracy) is an estimate of the possibie divergence of
the quoted result from the true value. It Is a combination of random error It(sml] at the 99.7%
confidetce limhs and the worst case estimate of the syRematk errora (+ b. -d' )
The overall uncertainty is therefore cakulated on this besb of *Et(sm) +61 , -It(sm) +51
and is a 4. 0%. - 4. 0% of the quoted radioactiw oonoantration.

Decay Schemes This standardization is basad on the followinp aasumpt{one of this principle nuclide. its
daughter nudides and impurities (no alktwanoe for error in thew aaaumptions or the
assumption of quoted haN-life have been included in the statament of accuracy above).

Strontium-90 decays 100 percent by beta emission to
yttrium-90. Yttrium-90 also decays 100 percent by
beta emission.

Chemical dnier aoment per gram of solution: Other otMnponents:
Composition
of Solution 30 micrograms strontium 0.1 M HC1

Preservatiw:

Remarks

Date Cenificate Prepared
April 26, 1994

if
17

Appoval Sipnatun

Revisad 1/64



82 g Notebook No. 1L^c2^
PROJECT Continued From Page _

INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: 10 Vendor: CPA

Activity of Standard Received: x
W uCi Vendor I.D. I O D 3- 1

Weight of Standard Received (g): ^ 0 g LAL I.D. N: A C5v2

Standard Activity (pCi/g): x' l03 pCi/g NIST Traceable 1

Halflife in Years or Days: yrs Certificate x: O " I

t Q ^
Reference Date: 4 ^1 Receiver's Name:

Date Received:

Balance Verification?:

Diluent Used:

a: Decay Corrected Standard Activity (pCi/g):

b: Weight of the Source Transferred (g):

c: Total diluted weight (g):

i: Total Diluted Volume (mL)

e: Activity of Dilution by Weight (pCi/g) [a • b/ c 1:

f: Calculated Densitytof Solution (g/ml) [c / dl:

Activity of Dilution by Volume (pCi/mL) to • f):

^ lnl4cf
^' t{ 1C ( 0 3 pCi/g

2

Dilution Logbook I.D. X:

Prepared By:

Reviewed By:

Purity/Cross Check^erformed By:
. ^^

^^-43 ►
/v

[ Cf°u

Preparation Date:

Review Date: 6^3 0 y

Check Date:

Signed Date Signed Date



RADIATION R3SULTS CHECK REPORT

I
Workqroup Number: SR-90 LAL-0196 27451

.4^h..: ,\\ .`>.., Paremeter Vetua ' Error LDA

274510UP1 Total radio-strontiun 7.27899 1.03161 1.13619

274S1LCS1 Total radio-strontfun 45.2713 2.827 0.94523

274519601 Total radio-strontiun -0.334626 0.523796 0.953686

L5351-6 Total radio-strontiun 7.41765 1.03967 1.12736

13379-12 Total radio-strontiun 0.665634 0.61304 1.01197

18 ;



q pn0-^ L- Notebook No.^
PROJECT ^!^ - (^ ^ 4'fuyb Continued From Page

_ _.. . , -. .

L- Strontium Carrier Standardization

--- Strontium Carrier (10 mg/mL):

Use commercially available 10,000 /ig Sr/mL ICP Standard or equivalent. Alternately,
Dissolve 24.16 g of Sr(NO3)2 In water and dilute to 1 L in a volumetric flask with
water.

Perform calibration check on a 0.5 mL pipet and then carefully pipet 3 - 0.5 mL
portions of the strontium carrier solution Into separate cleaned dried and tared

- planchets. Dry the planchet under a drying lamp. Cool the planchets in desic ator
and weigh. SH ^h $1 91-20 ^ - (4D'J (t)lla -f.Q Co.Qc{,ytA

VA.e a hRuw Ca ^l^tA¢c.l Y^xe^ ^^I ^d

Calib if 1 Caiib if 2 Calib if 3

Carrier plus
l h a

^
2{ (

^
{-o!^ot7

0-4

p anc et wt. ^ q J

Tare wt. of
lanchet

92 !_2p,0f
6 Vi JO J 640ip .

Net wt. of carrier
added(mg)

AVERAGE Sr(NO3)2 ± STD DEV. = O. O12-3 I OV

Espectedmg of Sr(N03)2 = cert.vaZue(z10mgofSr/mL) * 0.5 mL * 2.41

Within 3% of expected ( 12.08 mg/0.5 mL) value (yes/no)

^-
t--
^

r- -
i--

[-5' 95

Date 18
^.

Initial and Date • 10 ^ 1^



100 /^( NotebookNo. D^b
PROJECT

tr

^ ^f a(t.ling&T)41 Continued From Page _

Strontium Carrier Standardization ^

Strontium Carrier (10 mg/mL):

Use commercially available 10,000 Ng Sr/mL ICP Standard or equivalent. Alternately, `
Dissolve 24.16 g of Sr(NO3)2 In water and dilute to 1 L in a volumetric flask with
water.

Perform calibration check on a 0.5 mL pipet and then carefully pipet 3 - 0.5 mL
portions of the strontium carrier solution Into separate cleaned dried and tared
planchets. Dry the planchet under a drying lamp. Cool the planchets in a desiccator
and weigh.

Calib # 1 Calib # 2 Calib # 3

Carrier pius
planchet wt.

^ 5^^g^ J, 2-6

Tarewt.of
planchet G•S^O9^og^ ^•qN6`{ ^•-55 62p6Y

Net wt. of carrier
added (m )

Q, ^( 7 q^
D 2 U

0. o r! G 2 ayO• 0106
g 0

AVERAGE Sr(N03)Z t STD DEV. 0 • O/( q 2 :L 0 - ° o 0 277

Expected mg of Sr(N03)z = cert.vaZue(m10mgofSr/mL) * 0.5 mL * 2.41

Within 3% of expected (12.08 mg/0.5 mL) value (yes/no)

Initial and Date: W 3 , b, 0

--

Continued on Page

Retrd and Understood By 188

Signed Dae Signed C` ats
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0.c5^5i

U.S. Environmental Protection Agency

Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Description
""^°•"•'°^^1°• Strontitun-90 ""''"'• ^ 28.6 vears7

t^em^n.i.n,.^w
27 nano eu,i..

Mo^. .a m. ^ ^ ^•moow•.aan.^ume., 94003-1

Measurement Activity of principal radionuclide

Attmry p., M.m W n,ia .MU11en

5.40 II nano-•* ^1 1 Strontium-90

April 1, 1994

Activity of dauphter radionuclide

TM pwCipM sawily w. KCMryawi.^ M IM e,w1M I^ by

5.40 I I nano- •ff we.

d1^•^wniiolid• Yttrium-90

Total mass of this sohnion

I Approximately 5.0 ~a"

Method of maasurremant

The activity of the primary solution was measured
by liquid scintillation counting.

The activity of the dilution was measured by
liquid scintillation counting.

Useful Lltf
This ra4nwlW has NCqN erwHl. D, Q lue liwa .Y,c. w w.a .a.«..e by EM54lV

We r.ow.rN rhat this a.1Miw. aMuN not D. uwe .ftn s t 1 9 94

This dilution was prepared for the 1994 ASTM
Collaborative Study of a test method for the
determination of Sr-90 in water.

180



Purity The manufacturer states that activities other than that of the principal nuchde
and of its daughter nuclides, if any were estimated/known to bc

(t) less than
^

of the principal activityequalto

1 (2) I less than
^

of the principal activityequalto

(3) equal
than
to F-^% of the principal activity

The activity of impurity (1) is not (2) is not ( 3) is not
included in the quoted figures of the principal activity.

Random Errors

The precision of this standard was such that the certified value of the radioactive

concentration of the principal activity had a standard error (sm) not greater than t 0. 1%

(The 99.7% confidence limits are given by t(sm) whae t is obtained from the student t factor
for the degree of freedom (n-1)).

The maximum uncertainty due to the assessable systematic errors (dilution, counting, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the

positive and negative systematic error (+d Thesa have been estimated not to es4aad

I+3.8 % or

the overall uncertainty (often called accuracy) is an estimate of the possible diverqenci of
the quoted result from the true value. It is a combination of random arror [t(sml] at the 99.7%
ibnfidance limits and the worst case estimate of the systematic erron (+d6. E' )
The overall uncertainty is tharefora uleulated an the fapia of + -[asml +51

and is j + 4. 0%. 1 - 4. 0% of the quotad radioaetiva oonoarKrat'wn.

Decay Schemes This standardi:ation is based on the following asstwnptiona of the prindpla nuclide, its

daughter nuclides and impurities (no allowance for error in thase assumptions or the

assumption of quoted half-life have been included in the statement of aeeurary above).

Strontium-90 decays 100 percent by beta emission to
yttrium-90. Yttrium-90 also decays 100 percent by
beta emission.

Chemical fyrtiar content per gram of solution: Other componants:
Composition
of Solution 30 micrograms strontium 0.1 M HC1

Preservative:

Remarks

Data Canificate Prepared
April 26, 1994

1 9(t

Approval Signature --

Revlsed 1/84



32 Notebook Na. ^!!^T

PROJECT ^ to Continued From Page _

F INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: 0 Vendor:

Activity of Standard Received: x 9^ uCi Vendor I.D. # 14W-)

Weight of Standard Received (g): ^ 0 g LAL I. D. k: A C. S o

Standard Activity (pCi/o): X (03 pCi/g NIST Traceable 1

Haiflife in Years or Days: yrs Certificate rY: qJ 0 03
' ^-MReference Date: Receiver s Name:

IL

Date Received: ' 3-q

Balance Verification?:

Diluent Used:

a: Decay Corrected Standard Activity (pCi/g):

b: Weight of the Source Transferred (g):

c: Total diluted weight (g):

f: Total Diluted Volume (ml)

a: Activity of Dilution by Weight (pCi/q) (a • b/ c 1:

: Calculated Density of Solution (g/ml) Ic / dl:

Activity of Dilution by Volume (pCi/mL) Ie • f1: _

Dilution Logbook I.D. N:

Prepared By: qvN.2., ( f,Q

Reviewed By:

Purity/Cross Check Rerformed By:
_ A L k ^ \

Signed Date

U•

3

9

. R'

36.

-,

Preparation Date:

Review Date: 6^3 O^y y

Check Date:

Signed

19

Date



a n\^/• p/ ^ Notebook No.
' ^Q•^ =r^ r ^J! - l- Continued From Page --

•

Dilution Source Information ^

Isotope:

(', q •I-4^
Parent Barcode Number

Vendor or Certificate I.D. # of Parent Standard:

Diluted Source Logbook I.D. ,7:

Balance Verification?:

Diluent Used:

Diluent: Q . j M HC 1

Density of diluent (g/ml):

a: Parent Specific Activity: 3-36 •^T //mU

b: Amount of Source Transferred: ^• O 0 I O g

c: Total amount of Dilution: /OO' 20 a

i: Total Volume of Dilution:
-^^

e: Activity of Dilution ( a ' b/ c):

Activity of Difutfon (a ' b/ d): Z 6• 7^ D ^-t

Dilution Logbook I.D. /: g#_Gj'r7- qq ^ I

SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

Sir-9o

AChZP-l

C4 9V00 3 ^ l

93-U+ -R2 -!

d yC (

Prepared By: 9 >.) ^ Preparation Date:

Reviewed By: ,_ l^ Review Date:

If the diluent remaina'u ^nJcj`hanged frorn the diluent used for the dilution source, then a weight

can be oerformed without a densitv conversion. If the diluent chanaes. a weiehted oronnnie

Signed Date

Z_7^

33sr

I'on of a volume unit source

sity C verslon is n6 ssary.

r CT 19' ►
Date



RADIATION RESULTS CHECK REPORT

I
Workgroup Number: TRITIUM(H3) LAL-0066_27851

Parameter Vatue Error MDA.:.,

27851DUP1 H-3 909.653 321.456 313.281

278511.CS1 H-3 2113.43 410.145 311.155

27851M891 H-3 55.5773 237.925 303.134

27851MS1 H-3 4501.39 563.207 319.627

L5379-20 H-3 1359.07 359.374 317.161

197
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Description

2606-1

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

•.«we.l..d'o,.,,d'aI Trl.tium (H-3) n.s^^l• 12.43 years

tten,^nai .nm^y
110 nanoc^a'e•

Measurement Activity of principal radionuclide

Act^+ty Mr pr.m .1 this .NUlion

®
cvn.. el

.lotool.,,,.,.STa June 3, 1992

Activity of daughter radionuclide

Th. yNncV.l acTfvhy w...eeonW.niN at tM ^ua.C riw0 by

I.r M.iw

af IM YVphw.WqiJ.

Total mass of this solution

Mathod of maasuramant '•

The activity of the primary solution and this
dilution were measured by liquid scintillation
counting.

Counting efficiencies for both standardizations
were determined by counting solutions directly

7^ traceable to the National Institute of Standards
;_i Technology (NIST).

Useful Life
This nCwmrtlie. has 4raT.d drwth

-01
had G....Inp It .....ela:ra a EMSI.Iv

We nw.wud that this aMwio..Mu4 not be u.N aft.r pecember 1999

20C



Purity The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclides. of any, were estimated/known to be:

1 (1) none equatl to C%1 of the principal activity

1 (y) less than of the principal activityequal to

(3) less than
of the rinci al activityto P P Y

The activity of impurity ( 1) is not (2) is not ( 3) is not
included in the quoted figures of the principal activity.

Random Errors

The precision of this standard was such that the certified value of the radioactive

concentration of the principal activity had a standard error (sm) not greater than + 0 . 4%

(The 99.7% confidence limits are given by t(sm) where t is obtained from the student t factor
for the degree of freedom (n-1 )).

The maximum uncertainty due to the assessable systematic errors (dilution, counting, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of tha
positive and negative systematic error ( + 6 b' 1• These have been estimated not to exceed

•2.9% or

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of
the quoted result from the true value. It is a combination of random error [t(sm) at the 99.7%
confidence limits and the worst case estimate of the systematic errors (.a . - a' I
The overall uncertainty is therefore calculated on the basis of + [t(sm) +d] . -^t(sm) •E1

and is • %,
4 . 3 7k1 of the quoted radioactive concentration.

Decay Schemes This standardization is based on the following assumptions of the principle nuclide, its

daughter nuclides and impurities (no allowance for error in thesa assumptions or the

assumption of quoted half-life have been included in the statement of accuracy above).

Tritium decays 100 percent by beta emission. The
maximum energy is 18.6 Kev, the average is 5.68 Kev.

Chemical -Carrier content per gram of solution: Other components:
Composition
of Solution 100 percent H2O Barium less than 0.0g4 perc

Lead less than 3x10- perce

Preservative:

Remarks

Date Certificate Prepared J e 17. 1992 201

Approval Signature
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U.S. DEPARTMENT OF COMMERCE
National Institute of Standards & Technology

Gaithersburg, MD 20899

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada

Radidnuclide Hydrogen-3

Source identification 2606-1, prepared by EMSL

Source description Liquid in 5-mL flame-sealed glass ampoule

Source mass • ApproAmately 5.0 grams

Source composition Hydrogen-3, in water

Reference time 0700 EST June 3, 1992

Radioactivity concentration

Expanded uncertainty

Photon-emitting impurities

Measuring instrument

Half life

Difference from NIST

ag^.

Gaithersburg, MD 20899
January 1994

NIST DATA

810.5Bqg'

0.64 percent

None observed 0)

47ro liquid-scintillation counters
calibrated with SRM 4926D

12.43 ± 0.05 years 0)

EMSL DATA -

810.3 Bq g''

43 percent n^

None observed

Liquid-scintillation
counting

-0.05 percent <6t

For the Director,

J.M. Robin Hutchinson, Acting Group Leader
Radioactivity Group
Physics Laboratory

'Notes on next page
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NOTES

The uncertainty analysis methodology and nomenclature used for the reported
uncertainties arc based on uniform MST guidelines and are compatible with those
adopted by the principal international metrology standardization bodies (cf., B.N. Taylor
and C.E. Kuyatt, NIST Technical Note 1129 (1993)].

The combined standard uncertainty, u, = 0.32 percent, is the quadratic combination of
the standard deviation (or standard deviation of the mean where appropriate), or
approximations thereof, for the following component uncertainties:

a) 11 liquid-scintillation measurements on each of
4 vials 0.11 percent

b) gravimetric 0.05 percent
c) calibration of SRM 4926D 0.29 percent
d) background 0.00 percent _
e) half life . 0.03 percent

The expanded uncertainty, U = 0.64 percent, is obtained by multiplying u, by a coverage
factor of k= 2 and is assumed to provide an uncertainty interval of at least 95%
confidence.

tn Overall uncertainty reported by EMSL.

(4) The limit of detection for photon-emitting impurities is:

0.08 y s''g't for energies between 90 and 2700 keV.

t'I Untetwr.W, M.P, Coursey, B.M., Schima, FJ., and Mann, W.B., Int. J. Appl. Radiat.
Isot.• 3t611 (1980).

(6) This result demonstrates the traceability of EMSL to NIST, for this measurement, to
within five percent as specified in the appendix, Traceability Studies, of the EPA-NIST
interagency agreement of April 1976, as amended.

For further information call Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539.
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PROJECT

_
9-3

Notebook No. ^2 , t,f

continued Ffom Page Nt`C

INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: - 3 Vendor:

Ci 114Activity of Standard Received: .11 u

Weight of Standard Received (g): 5 g LAL I.D. #: 7-9

aa zf^5
Standard Activity (pCi/g): Z• NI T Traceable t 2S

Halflife in Years or Days: [2 • 43 yrs Certificate #:

Reference Date: oo (^ S 9L Receiver's Name: nv

Date Received: 9.5

_Balance Verification?:

G ^
Diluent Used:

Decay Corrected Standard Activity (pCi/g):

of the Source Transferred (g):

v c: Total diluted weight (g):

^ d: Total Diluted Volume (mL)

1.9 -s

a: Activity of Dilution by Weight (pCi/g) (a • b / c]: ^C 1 7 y pCi/g

Density of Solution (g/mq Ic / dl: 0 9 r! 77 7 g/mL
W

i: Activity of Dilution by Volume (pCi/mL) [e • f1: Q170 pCi/mL ph.

i. Dilution Logbook I.D. #: ^• /^' C.A'L9 S - O'-] 2-1

Prepared By: ^^ /S.Om-A^P eparation Date: 77 7/9S
--^ Ic. Pa^cwe3 r--^`'

Reviewed By: Review Date: ^7/25_

Purity/Cross Check Performed By: Check Date:

Slgned Date Signed

1

Date



70
PROJECT

riotebook No.
Continued From Page

SECONDARY/WORKING LE1'c

STANDARD DILUTION RECORD

Dilution Source Information

Isotope: U -.3 -L^MS

Parent Barcode Number AC S`.^ 7 5

Vendor or Certificate I.D. # of Parent Standard:

Diluted Source Logbook I.D. #:

Balance Verification?:

Diluent Used:

!S- o?21-

yp.T

ne,n.Q GJA- 1 e,

I 'Diluent:

•Density of diluent ( g/ml):

a: Parent Specific Activity:

b: Amount of Source Transferred:

c: Total amount of Dilution:

d: Total Volume of Dilution:

e: Activity of Dilution ( a • b/ c1:

f: Activity of Dilution ( a • b d):

I Dilution Logbook I.D. #:

c-JAT-

^ g/ml

9. ^ y 0 pCi/g

Id.o n

/ O O g

10(3 ml

a 19 pCi/mf U„ tJ? /Sz

?y - oC 77-?a

Prepared By: Preparation Date: 6 2 l 5

Reviewed By:
0,Q.

Review Date: ^0 zz 9.5

'If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source

c a n be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessa

neaa ano trrwerstooe try

20F
Signed Date Signed Date
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U.S. Environmental Protection Agency

Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Description
rrineo•^r.dem.de. Tr].tium (H-3) N•^^^^• 12.43 years

N,mm.l.nrvny
11^ nano^•

r.omm..a.m.
=

m.n.mow.rewrkn ma..
2606-1

Measurement Activity of principal radionuclide

Aclivity p.r pam of this aolution

Enan
emus d +̂ . i t i nm®

.,aoe,„„r.,st,n June 3, 1 9 9 2

Activity of daughter radionuclide

The piwKV •l .cti.lly was a4empanl.d at the auel.d time by

^
CYrNS PN Yr.m

d th. Guphlw nudiA.

Total mass of this solution

yrsms

Method of measurement '•

The activity of the primary solution and this
dilution were measured by liquid scintillation
counting.

Counting efficiencies for both standardizations
were determined by counting solutions directly
traceable to the National Institute of Standards

& Technology (NIST).

Useful !.i[e
Thit n6arudift has ewyad ttxeuph ^ hsa Iw+s sine* it was eM.in.C by EMSt.I.V

w.r.mmrwnamsnWs.auuonahawnate.n.aeah« ecember 1999 71
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U.S. DEPARTMENT OF COMMERCE
National Inatitute of Standards & Technology

Gaithersburg, MD 20899

a.R, ar
aP^F'

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada

Radidnuclide

Source identification

Source description

Source mass

Source composition

Reference time

Hydrogen-3

2606-1, prepared by EMSL

Liquid in 5-mL flame-sealed glass ampoule

Approidmately 5.0 grams

Hydrogen-3, in water

0700 EST June 3, 1992

NIST DATA EMSL DATA

Radioactivity concentration 810.5 Bq g'i 810.3 Bq g't

Expanded uncertainty 0.64 percent 4.3 percent

Photon-emitting impurities None observed None observed

Measuring instrument 47rp liquid-scintillation counters Iiquid-scintillation
calibrated with SRM 4926D counting

Half life 12.43 ± 0.05 years

Difference from NIST -0.05 percent 0)

For the Director,

Gaithersburg, MD 20899
January 1994

^4t"^`^
J.M. Robin Hutchinson, Acting Group Leader
Radioactivity Group
Physics Laboratory

'Notes on next page
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PROJECT

INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: 14 - 3 Vendor:

i d Ci
p54 I

^I' ---1Activity of Standard Rece ve : (( u
0M

Weight of Standard Received (g): s g LAL I.D. #: 7-9

„W
1f^ 5 .

Standard Activity (pCi/g): Z• NI T Traceable 7 P.5

Haiflife in Years or Days: It. 43 yrs Certificate #: Z^ - I

Reference Date: oa ^ 3 9L Receiver's Name: a,i^

Date Received: 93

Balance Verification?:

Diluent Used:

Decay Corrected Standard Activity ( pCi/g):

of the Source Transferred (g):

c: Total diluted weight (g):

Notebook No. 7^ ^ t

Continued From Page

[•9 '+

I: Total Diluted Volume (mL) ^

e: Activity of Dilution by Weight (pCi/g) ta • b / c 1: ^

6^^^lated Density of Solution (g/ml) (c / d): 0, gq7
oW

Activity of Dilution by Volume (pCi/mL) le • fl: o( 17 O pCi/mL dh, 1./2 /ql-

Dilution Logbook I.D. X : C-A L-9 S- O7 21

Prepared By: (.id-A.P eparation Date: 465jc. P^3 7-

Reviewed By: Review Date: :?;^7,.25

Purity/Cross Check Performed By: Check Date:

Signed Date

E PA

e s >f ^ Signed Date
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PRCiJECT Lc.s Notebook No. 6-?7-

Continued From Page _

SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

Dilution Source Information

Isotope:

Parent Barcode Number

Vendor or Certificate I.D. # of Parent Standard:

Diluted Source Logbook I.D. N:

Balance Verification?:

Diluent Used:

0 -3 uc^s

Ac 5z99

1.6

L.M--9s-"izt-l

•Diluent: -4z 2-k we,'

'Density of diluent (g/ml): 0.39

a: Parent Specific Activity: Z190 ^2L'/J,

b: Amount of Source Transferred: 5.O 'Q,

c: Total amount of Dilution: ^ 6pp v^ ^/ys

d: Total Volume of Dilution:

e: Activity of Dilution Ia • b / cJ: - Z-71 m(_'^ 3 Z

f:,Activity of Dilution ( a • b/ d): ^--^-

Dilution Logbook I.D. N: 95- 7ZI - I4 - l

Prepared By:
Hut

Preparation Date:

Reviewed By: Review Date: $ L /91-

' If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source

can be perlormed without a density conversion. If the diluent chences, a weighted proportion density conversion is
necessaRead

and Understood By

Signed Dete Signed

2ng

Date
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Keamev/CentaurDivlsion

A.T. Kearney. Inc.

2952 George Washington War

Richland. Washington 99352

5(19 3 75 566 7

Facsimile 509 375 5151

3 December 1995

Management

Consultants

Ms. Joan Kessner
Bechtel Hanford Incorporated
Post Office Box 969 MSIN H4-23
Richland, Washington 99352

Dear Ms. Kessner:

4
DEC 1995
RECIM
Yandnioe
loQ In

__jTitFfl0LY

Enclosed are the Radiochemistry, Wet Chemistry, and Inor-
ganic reports for SDGs No. W0699-QES and LK5379-LAS.

Sincerely,

R.B^^Christian_7
Consultant

cc: J. Duncan - CH2
R. Stringer - ATK
J. Goode - ATK
C. Reyes - ATK



Date: December 1, 1995
To: Bechtel Hanford Inc. (technical representative)
From: A.T. Kearney, Inc.
Project: 100-NR-2 Groundwater Sampling Round 8
Subject: Inorganics - Data Package No. LK5379-LAS (SDG No. LK5379)

This memo presents the results of data validation on Summary Data Package No.
LK5379-LAS prepared by Lockheed Analytical Services (LAS). A list of samples
validated along with the analyses reported and the method of analysis is provided
in the following table.

Sample Io Sampie Date Media'
Valida4ion

Li;vel Anelysis

BOGJY4 09/14/95 Water C SW-846/ICP Metals

BOGJY5 09/14/95 Water C SW-846/ICP Metals

Data validation was conducted in accordance with the WHC statement of work

(WHC 1994) and validation procedures (WHC 1993). Appendices 1 through 5
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualifications
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

• Holding Times

Analytical holding times for ICP metals were assessed to ascertain whether the

holding time requirements have been met by the laboratory. The holding time

requirements for all metals is as follows: Samples must be analyzed within six

months.

Holding time requirements were met for all analytes.

000001



• Blanks

Calibration Blanks

A calibration blank must be analyzed immediately after every initial and
continuing calibration verification. The blank must be analyzed at the beginning
of the run and after the last analytical sample. In the case of positive blank

results, samples with digestate concentrations (in ug/L) of less than five times
(<5x) the highest amount found in any of the associated blanks have had their

associated values qualified as non-detected and flagged "U". Samples with

concentrations of greater than five times (> 5x) the highest blank value do not

require qualification.

In the case of negative calibration blank results, if the absolute value of any

calibration blank exceeds the Instrument Detection Limit (IDL), all non-detects

are qualified as estimates and flagged "UJ", and all positive results within two

times (2x) the absolute value of the blank result are qualified as estimates and

flagged "J". The qualification is applied only to results generated between the

calibration blank IDL and the nearest acceptable blank.

Level C validation does not require the qualification of data based on calibration

blanks.

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed

through each sample preparation and analysis procedure, must be prepared and

analyzed with every sample delivery group. In the case of positive blank results,

samples with digestate concentrations (in ug/L) of less than five times the

preparation blank value have had their associated values qualified as non-detects

and flagged "U". Samples with concentrations of greater than five times the

highest blank concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the Contract

Required Detection Limit (CRDL), all non-detects are rejected and flagged "UR"

and all detects that are less than ten times the absolute value of the associated

preparation blank result are qualified as estimates and flagged "J". If the

absolute value of the negative preparation blank is greater than the IDL and less

than or equal to the CRDL, all non-detects are qualified as estimates and flagged

"UJ" and all detects less than ten times the absolute value of the blank are

qualified as estimates and flagged "J". Ifthe sample results are greater than ten

times the absolute value of the preparation blank, no qualification is necessary.

Due to the presence of a positive preparation blank result, the zinc result in

sample number BOGJY4 has been flagged "U".

UUUUOZ



All other preparation blank results were acceptable.

• Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 75 to 125
percent. Samples with a spike recovery of less than 30% and a sample value
below the IDL are rejected and flagged "UR". Samples with a spike recovery of

30% to 74% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 125% or less than 75% and a sample

result greater than the IDL are qualified "J". Finally, all samples with a spike
recovery greater than 125% and a sample result less than the IDL, no

qualification is required.

All matrix spike recovery results were acceptable.

Laboratorv Control Sample Recover

The LCS monitors the overall performance of the analysis, including the sample

preparation. An LCS should be digested or distilled and analyzed with every

group of samples which have been prepared together. The performance criteria
for solid LCS samples are established through interlaboratory studies coordinated

by a certifying agency (e.g., EPA or an independent commercial supplier).

One liquid LCS is digested and analyzed for each sample batch in this report that

contains water samples. The results were compared against the control limit of

80-120% as required by WHC data validation guidelines.

Level C validation does not require the qualification of data based on laboratory

control samples.

• Precision

Laboratory Duplicate Samples

The laboratory duplicate result measures the precision of the method by

measuring a second aliquot of the sample that is treated the same way as the

original. Samples whose precision fell outside the quality control requirements

were qualified as estimates and flagged "J".

All laboratory duplicate recovery results were acceptable.
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ICP Serial Dilution

The ICP serial dilution is used to determine whether significant physical or
chemical interferences exist due to the sample matrix. If the sample
concentration is less than or equal to fifty times the IDL for an analyte and the
%D is outside the control limits (greater than 10%), the associated data must be
qualified as estimated "J".

Level C validation does not require the qualification of data based on serial
dilution results.

Field Split Samples

Two sets of field splits were associated with SDG No. LK5379, as shown below:

Sample Number Split Sample Number Well Location

BOGJS8 BOGJY4 199-N-21
BOGJS9 BOGJY5 199-N-21

Sample BOGJS8 and BOGJS9 were analyzed by Quanterra Environmental
Services and reported with SDG W0699-QES. The split sample results were
compared using the sample guidelines for determining the RPD between a
sample and its duplicate. All results fell within the required control limits.

• Completeness

Data Package No. LK5379-LAS (SDG No. LK5379) was submitted for validation
and verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Minor positive preparation blank contamination was encountered, resulting in the

zinc result for sample BOGJY4 being flagged "U". All other validated results are
considered accurate within the standard error associated with the methods.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the
procedures herein are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in

the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,

the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due

to a QC deficiency identified during the data validation, the associated

concentration is an estimate, but the data are usable for decision-making

purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration

was greater than the IDL but less than the CRDL and is considered an

estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due

to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in

the sample. Additionally, the data is unusable due to an identified QC

deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.

The data may not be valid for some specific applications (i.e., usable for

decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be

valid for some specific applications (i.e., usable for decision-making

purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: LK5379 REVIEWER:
RJS

DATE: 12/01/95 PAGE 1 OF 1

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Zinc U BOGJY4 Positive preparation
blank result
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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C

^
^

^

INORGANIC ANALYSIS, WATER MATRIX, (mg/I) Page_1_ of 1_

Pro'ect: BECHTEL-HANFORD
Laborator : Lockheed
Case SDG: LK5379
Sam ple Number BOGJY4 BOGJY5
Location 199-N-21 199-N-21
Remarks S Iit Split
Sam ple Date 09/14195 09 14 95
Inorganic Anal es CRDL Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q
Aluminum 0.2 0.035 0.039

Antimony 0.06 0.058 U 0.058 U
Arsenlc 0.01 0.098 U 0.098 U
Barlum 0.2 0,03 0.030
Ber iiium 0.005 0.0010 U 0.0010 U
Cadmium 0.005 0.0050 U 0.0050 U
Calcium 5 82 90

Chromium 0.01 0.0043 0.0030 U
Cobalt 0.05 0.0060 U 0.0076
Co er 0.025 0,0030 U 0.0030 U

Iron 0.1 0.15 0.012 U
Lead 0.003 0.056 U 0.056 U

Mag nesium 5 17 18
Man ganese 0.015 0.0042 0.0020 U
Mercury 0.0002 NA NA
Nickel 0.04 0.015 U 0.015 U

Potassium 5 7.4 7.9

Selenium 0.005 0.087 U 0.087 U

Silver 0.01 0.0040 U 0.0040 U

Sodium 5 150 150

Thallium 0.01 0.075 0.089

Vanadium 0.05 0.0080 0.0085

73nc 0.02 0.019 U 0.011

NA = Not Analyzed



LOCKHEED ANALYTICAL SERVICES

Sample Results

JClient Sample ID: SOGJY4 JDate Collected: 14-SEP-95

JMatrix: Water JDate Received: 16-SEP-95

JPercent Solids: N/A
1 ^

Constituent
...

,. ....... ...

Umts '

.... ...

Method>

' ..
..:

'..Resutt °
x.;

,

Project.
Reporttng

Limtt:

Tlata
ouat
..::,

Dttution

.

Datei
Analyzed

'"

LAS
eatchtD

LAS
Sample 10

ALUMINUM, TOTAL mg/L 6010 0.035 0.029 8 1 16-OCT-95 27912 L5379-2

ANTIMONY, TOTAL mg/L 6010 < 0.058 0.058 "j, I 16-OCT-95 27912 L5379-2

ARSENIC, TOTAL mg/L 6010 < 0.098 0.098 (-,t 1 16-OCT-95 27912 L5379-2

BARIUM, TOTAL mg/L 6010 0.030 0.021 B I 16-OCT-95 27912 L5379-2

BERYLLIUM, TOTAL mg/L 6010 < 0.0010 0.0010 tJ` I 16-OCT-95 27912' L5379-2

CADMIUM, TOTAL mg/L 6010 < 0.0050 0.0050 u 1 16-OCT-95 27912 L5379-2

CALCIUM, TOTAL , mg/L 6010 82. 0.032 1 16-OCT-95 27912 L5379-2

CRROMIUM, TOTAL mg/L 6010 0.0043 0.0030 8 1 16-OCT-95 27912 15379-2

COBALT, TOTAL mg/L 6010 < 0.0060 0.0060 u I 1 16-OCT-95 27912 L5379-2

COPPER, TOTAL mg/l 6010 < 0.0030 0.0030 u 1 16-OCT-95 27912 L5379-2

[RON, TOTAL mg/L 6010 0.15 0.012 1 16-OCT-95 27912 L5379-2

LEAD, TOTAL mg/L 6010 < 0.056 0.056 1 16-OCT-95 27912 15379-2

MAGNESIUM , TOTAL mg/L 6010 17. 0.050 1 16-OCT-95 27912 L5379-2

MANGANESE, TOTAL mg/L 6010 0.0042 0.0020 B 1 16-0CT-95 27912 L5379-2

NICKEL, TOTAL mg/L 6010 < 0.015 0.015 1 16-OCT-95 27912 L5379-2

POTASSIUM, TOTAL mg/L 6010 7.4 0.60 1 16-OCT-95 27912 L5379-2

SELENIUM, TOTAL mg/L 6010 < 0.087 0.087 1 16-OCT-95 27912 L5379-2

SILVER, TOTAL mg/L 6010 < 0.0040 0.0040 1 16-OCT-95 27912 L5379-2

SODIUM, TOTAL mg/L 6010 150 0.070 1 16-OCT-95 27912 L5379-2

THALLIUM, TOTAL mg/L 6010 0.075 0.050 8 1 16-OCT-95 27912 L5379-2

VANADIUM, TOTAL mg/L 6010 0.0080 0.0040 B 1 16-OCT-95 27912 L5379-2

ZINC, TOTAL mg/L 6010 0.019 0.0040 1 16-OCT-95 27912 L5379-2

'vz-* u(t+5
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LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGJYS jDate Collected: 14-SEP-95

IMatrix: Filt H20 jDate Received: 16-SEP-95

-- -r r
jPercent Solids: N/A

ConstitueriTy 1°^^9 -

;rl

. Uriits:',
^"

Method

, a

: 1'Re3utt ProTect;
Reporting

Limit

Data
Cual

'

Dilution
'

:.

Oate
Anatyzed
...

LAS-S.':
BatchID

. .

LAS
SampleID

ALUMINUM, DISSOLVED mg/L 6010 0.039 0.029 8 1 16-OCT-95 27913 L5379-21

ANTIMONY, DISSOLVED mg/L 6010 < 0.058 0.058 u 1 16-OCT-95 27913 L5379-21

ARSENIC, DISSOLVED mg/L 6010 < 0.098 0.098 u 1 16-OCT-95 27913 L5379-21

BARIUM, DISSOLVED mg/L 6010 0.030 0.021 B 1 16-OCT-95 27913 L5379-21

BERYLLIUM, DISSOLVED mg/L 6010 < 0.0010 0.0010
U,

1 16-OCT-95 27913• L5379-21

CADMIUM, DISSOLVED mg/L 6010 < 0.0050 0.0050 (f` 1 16-0CT-95 27913 L5379-21

CALCIUM, DISSOLVED mg/L 6010 90. 0.032 1 16-OCT-95 27913 L5379-21

CHROMIUM, DISSOLVED mg/L 6010 < 0.0030 0.0030 16-OCT-95 27913 L5379-21

COBALT, DISSOLVED mg/L 6010 0.0076 0.0060 B 1 16-OCT-95 27913 L5379-21

COPPER, DISSOLVED mg/L 6010 < 0.0030 0.0030 U 1 16-OCT-95 27913 L5379-21

IRON, DISSOLVED mg/L 6010 < 0.012 0.012 U 1 16-0CT-95 27913 L5379-21

LEAD, DISSOLVED mg/L 6010 < 0.056 0.056 U 1 16-OCT-95 27913 L5379-21

MAGNESIUM, DISSOLVED mg/L 6010 18. 0.050 1 16-OCT-95 27913 L5379-21

MANGANESE, DISSOLVED mg/L 6010 < 0.0020 0.0020 u 1 16-OCT-95 27913 L5379-21

NICKEL, DISSOLVED mg/L 6010 < 0.015 0.015 U 1 16-OCT-95 27913 L5379-21

POTASSIUM, DISSOLVED mg/L 6010 7.9 0.60 1 16-OCT-95 27913 L5379-21

SELENIUM, DISSOLVED mg/L 6010 < 0.087 0.087 l.^ 1 16-OCT-95 27913 L5379-21

SILVER, DISSOLVED mg/L 6010 < 0.0040 0.0040 u 1 16-OCT-95 27913 L5379-21

SOOIUM, DISSOLVED mg/L 6010 150 0.070 1 16-OCT-95 27913 L5379-21

THALLIUM, DISSOLVED mg/L 6010 0.089 0.050 B 1 16-OCT-95 27913 L5379-21

VANADIUM, DISSOLVED mg/L 6010 0.0085 0.0040 B 1 16-OCT-95 27913 L5379-21

ZINC, DISSOLVED mg/L 6010 0.011 0.0040 B 1 16-9CT-95 27913 L5379-21

^AS u1tylas

ts
-Pxlr^l
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Lockheed Environmental Systems & Technologies Co.

Lockheed Analytical Services

975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705

Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146

LOCKHEED M

October 27, 1995

Ms. Joan Kessner
Bechtel Hanford, Inc.

345 Hills
P.O. Box 969
Richland, WA 99352

RE: Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093

Document File No.: 0916596

WHC Document File No.: 274
SDG No.: LK5379

ART/N

The attached data report contains the analytical results of samples that were submitted to

Lockheed Analytical Services on 16 September 1995.

The temperature of the cooler upon receipt was 2°C. Sample containers received agree with

the chain-of-custody documentation. Sample containers were received intact. Samples were

received in time to meet the analytical holding time requirements with the exception of

method 300.0 nitrate-nitrogen, nitrite-nitrogen, and orthophosphate.

The case narratives included in the following attachments provide a detailed description of all

events that occurred during sample preparation, analysis, and data review specific to the

samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report

are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen Hall at

(509) 375-4741.
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Lockheed Analytical Services Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093
Document File No.: 0916596
WHC Document File No.:274

SDG No.: LK5379

Release of this data report has been authorized by the Laboratory Director or the Director's

designee as evidenced by the following signature.

" I certify that this data package is in compliance with the SOW, both technically and for

completeness, for other than the conditions detailed above. Release of the data contained in

this hard copy data package has been authorized by the Laboratory Manger or a designee, as

verified by the following signature."

Sincerely,

Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control

U0001s



Lockheed Ana/ytica/ Senrices Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093
Document File No.: 0916596
WHC Document File No.:274

SDG No.: LK5379

CASE NARRATIVE
INORGANIC METALS ANALYSES

WATERS

The routine calibration and quality control analyses performed for this batch include as

applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial

and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP

interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike

samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

All samples were received on September 16, 1995. The samples were logged in as

L5379 and were prepared and analyzed in batch 916 bhT.

Holding Time Requirements

• All samples were analyzed within the method-specific holding times.

Method Blanks

• The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control

• All Internal Quality Control were within acceptance limits.

Shellee McGrath
Prepared By

October 18, 1995

Date

000016 b19,9P



Lockheed Analytical Services Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093
Document File No.: 0916596
WHC Document File No.:274

SDG No.: LK5379

CASE NARRATIVE
INORGANIC METALS ANALYSES

FILTERED WATERS

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

All samples were received on September 16, 1995. The samples were logged in as

L5379 and were prepared and analyzed in batch 916 bhD.

Holding Time Requirements

• All samples were analyzed within the method-specific holding times.

Method Blanks

• The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

• All Internal Quality Control were within acceptance limits.

Shellee McGrath October 18, 1995
Prepared By Date

^ooooa7



Page 1 of

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

5

Data Turnaround

q Priority
Collector

L1'^Z6^L( /"JOIVT MF D^-Ill
Company Contact

e
J. V. Bor heae

Telephone

(509) 372-9584 n Normal

Project Designation Sampling Location SAF No.

100-NR-2 Groundwater Sampline • Round 8 100 N 895-093

Ice Chest No. Field Logbook No. Method of Shipment
fF^-/oS-6 Federal Exprese

Shipped To ' Offeita Property No. Bill of Ladinp/Afr Bill No.
Lockheed Wc15-O -0a.0"1- SO aC7ov&vo7g s
Poeefble Sample Hazards/Remarks Preservation

• HNO, Cool4°C Cool4°C H2SO4 Cool4•C Cool4"C None HNO, Non° None

Type of Container
PIG PIG G G P/G P!G P PIG G PIG

No. of Container(s)
1 1 4 1 1 1 1 8 1 1

Special Handling and/or Storage Volume
Meintain samples between 2°C and 6°C. SOOmL SOOmL 1L 1L 25omL 25OmL 250mL 1L 50OmL 20mL

ICP An1On'tlCl Oil and TPH Conduct- Turbidity pH G'0f Tritium Activity

Metals - ' F. C6 SO,•
Grease ivity AIH"• Scan

SAMPEE ANAlY515 TAL
PO,. NO,.
NO

Grou Be.,
s 90

fUnfilleP
,

IUnrAUndl
r. .

G,mm•

ad) Sp•c

•.r••••'• M•rn•' Data 5amplnd Time Sampled

w 'vY /3^7 X X X n X x x X X '\r •• ^e-

CHAIN Of j+0 SESSION Sign/Print Names
SPECIAL INSTRUCTIONS

00 0 H b
M•'r"•

Sam Ie enal sis for hoa hate,y p p . ; pnitrete, and nitrita by EPA 3 yY s - son
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so- soees^t^
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onl The ERC Contractor ackn

y
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R• is ate/Time pgqO Received By Date/Time o- o..
A - Nr

DS • Dn.m S.W.

elinquie ed By Data/Time Received By Date/Time ot - N^ O°.a.
t • r„

•vn - w°c

Relinquished By Dete/Time Received By Deta/Tima v • v.c..,•o-
x . on•

LABORATORY Received By Title Dale rme

^SECTION ^ ^/'/ fj' 0710

FINAL SAMPLE Disposal Method Disposed By Dete/EimA^
>

DISPOSITION• \
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Page 2 of _ )

sechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Dete Turnaround

0 Priority

Collector
A[ )?Iaw MOiVf' /tjk(-I'k:IIW

Company Contact

J. V. Borghese

Tale hone
p

(509) 372-9584
n Normal

Project Designation Sampling Location SAF No.

100•NR•2 Groundwater Sampling - Round 8 100 N B95-093

Ice Chest No. Field Logbook No. Method of Shipment

G-/Z _ Federal Express

Shipped To Offsite Property No^^s O ,oa0y- 50
Bill of Lading/Air Bill No.

-^9OYG^ID7^S
Lockheed

Possible Sample Hazards/Remarks Preservation HNO, Cool4 ° C

Type of Container PIG PIG

No. of Container(s) 1 1

Special Handling and/or Storage Volume
Melntafn samples between 2°C and BaC. 500mL 500mL

ICP Anion, aCl

Metals • ' F, Cl. SO,.
PO,. NO,.

SAMPLE ANALYSIS TAL NO,
IFiltered) IFdw.al

Sr,yi° NI. Melri.' Data Sampled Time Sampled

W 9,^ i3^r X

Ela- l
MO..".SPECIAL INSTRUCTIONS

CHAIN OF P SESSION Sign/Print Names Sample analysis for phosphete, nitrate, and nitrite by EPA 300.0 are being s. so.L

DetelTime /S'i Y
requested for information only. The ERC Contractor acknowledges that the st - s.mm°n'

so. s°edall i e B t e .
^E^ c^ ^^ 1SI5 W

holding times will not be met. st - s%a°=
y , ,^ / -S414 w • w.I.,

R is Date/Time OF0 Received By Dete/Time
Raler to Activity Scan on pepe 1 of 2. ^-^n

os - 01..n S.W.
0t . o,..*uc.•°.

elinquts ed By ate/Time Received By DateRime . r.,,.<
vnw.o•
t • Uaue

Relinqurshod By Date/Time Received By DateRime v. ve°...,.a..
t . oo.e'

LABORATORY
J SECTION

Recerved By Title Dete/Time

FINAL SAMPLE Disposal Method Disposed By Date/Tima

DISPOSITION -
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Company Contact • Telephone
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. SampNnp Locatwn SAF No.

100 N 695-093
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. F.dwel Exmnta

..._ .. ^_... "-trvqs- o -oaoq- so
Pnsorvetlon HNO2 Coa14•C
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Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

-7
VALIDATION A B D E
LEVEL:

PROJECT: WuC 'r DATA PACKAGE: LK S3'49 -LAS

VALIDATOR: LAB: Lo c1Ch e e d DATE: (Jo,j. lL{ 19 9

CASE: ^oo-aR-a SDG: L-K rj3

ANALYSES PERFORMED

q CLPpCP q CPlGFM q CLPMG q CLClCy.nida q q

^SW-846/ICP q SW-846lGFAA q SW846Mp q SW-846
Cyonid.

q q

SAMPLES /MATRIX

sYy ovTYS

4 zt^ s z r^s

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? ...... Yes No N/A

Is a case narrative present? . . . . . . . . . . . . . . . . es No N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . . Ye No N/A

Comments:

AJ! mc(a/s L- lo ^o..Fr,s ^/



WHC-SD-EN-SPP-002. Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments? .... Yes No N

Are initial calibrations acceptable? . . . . . . . . . . . . . Yes No

Are ICP interference checks acceptable? . . . . . . . . . . . Yes No

Were ICY and CCV checks performed on all instruments? ..... Yes No N

Are ICV and CCV checks acceptable? . . . . . . . . . . . . . . Yes No N/

Comments:

4. BLANKS

Were ICB and CCB checks performed for all applicable

Are ICB and CCB results acceptable? . . . . . . . . .

Were preparation blanks analyzed? . . . . . . . . . .

Are preparation blank results acceptable? . . . . . .

Were field/trip blanks analyzed? . . . . . . . . . .

Are field/trip blank results acceptable? . . . . . .

Comments:

analyses? Yes

. . . . . Yes

. . . . .dp-

. . . . . Yes

. . . . . Yes

. . . . . Yes

No

No

No

(E)

No

No

A

JV^A

N/A

N/A

c3oc>s"Yy Zn °U-''

5. ACCURACY

Were spike samples analyzed? . . . . . . . . . . . .

Are spike sample recoveries acceptable? . . . . . . .

Were laboratory control samples ( LCS) analyzed? . . .

Are LCS recoveries acceptable? . . . . . . . . . . .

Comments:

. . . . . Ye

. . . . . fe

. . . . . Yes

. . . . . Yes

No

No

No

No

N/A

N/A

^,

N A
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . . . . . . . . . . . . Y^ No N/A

Are laboratory duplicate samples RPD values acceptable? .. . e(^ No N/A

Were ICP serial dilution samples analyzed? . . . . . . . . . . Yes No GP

Are ICP serial dilution %D values acceptable? ........ . Yes No V^

Are field duplicate RPD values acceptable? ......... . Yes No LNS)

Are field split RPD values acceptable? . . . . . . . . . . . . es No N/A

Comments:

Rob^ Yi Bo&SSR 3 13 0.6' 5 (3^ `l V

7. FURNACE AA QUALITY CONTROL

Were duplicate injections performed as required? ... ... . Yes No /

Are duplicate injection %RSD values acceptable? . . . . . . . . Yes No ^

Were analytical spikes performed as required? . . . . . . . . . Yes No

Are analytical spike recoveries acceptable? . . . . . . . . . . Yes No

Was MSA performed as required? . . . . . . . . . . . . . . . . Yes No QA

Are MSA results acceptable? . . . . . . . . . . . . . . . . . . Yes No

Comments:

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? ... ... es No N/A

Are all results supported in the raw data? .. .... .... Yes No ^F

Are results calculated properly? . . . . . . . . . . . . . . . Yes No (LVD
Do results meet the CRDLs? . . . . . . . . . . . . . . . . . .l'e'^ No N/A

Comments• ^^

')^-2107
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BLANK AND SAMPLE DATA SUMMARY

•^ v^^
r

L.

SDG : LK 53 9 VALIDATOR: DATE: I S PAGE ^ OF T

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 5X
RESULT

lox
RESULT

SAMPLES
AFFECTED

G1UALIFIER

^tnc .OI11 M L (^555 0. I g06s Y^i ^-k



Date: December 1, 1995
To: Bechtel Hanford Inc. (technical representative)
From: A.T. Kearney, Inc.
Project: 100-NR-2 Groundwater Sampling Round 8
Subject: Wet Chemistry - Data Package No. LK5379-LAS (SDG No. LK5379)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
LK5379-LAS prepared by Lockheed Analytical Services (LAS). A list of the
samples validated along with the analyses reported and the method of analysis is
provided in the following table.

Sample ID Sattiple
Date

Media Validatioh,
Level

Analysis

BBOGJY4 09/14/95 Water C See Notes 1,2,3

BOGJY5 09/14/95 Water C See Note 1

Note 1. Requested Method: Cl, F, NO3, NO2, SO4, PO4
Note 2. Requested Method: Turbidity, pH, Conductivity
Note 3. Requested Method: TPH, Oil and Grease

Data validation was conducted in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Appendices 1 through 5
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualifications
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

• Holding Times

Analytical holding times are assessed to ascertain whether the holding time
requirements are met by the laboratory. The holding time requirements are as
follows: 28 days for fluoride, chloride, sulfate, specific conductivity and oil and
grease; 14 days for total petroleum hydrocarbons; 48 hours for turbidity, nitrate,
nitrite and phosphate, and immediately for pH.

000001



If holding times are exceeded, but not by greater than two times the limit, all
associated sample results are qualified as estimates and flagged "J" for detects
and "UJ" for non-detects. If holding times are exceeded by greater than two
times the limit, all associated detectable sample results are qualified as estimates

and flagged "J" and all non-detects are rejected and flagged "UR".

The holding time for nitrate was exceeded by greater than twice the limit for
sample numbers BOGJY4 and BOGJY5. Therefore, the associated results, both
detects, were qualified as estimates and flagged "J".

The holding time for nitrite was exceeded by greater than twice the limit for
sample numbers BOGJY4 and BOGJY5. Therefore, the associated results, both

non-detects, were rejected and flagged "UR".

The holding time for phosphate was exceeded by greater than twice the limit for

sample numbers BOGJY4 and BOGJY5. Therefore, the associated results, both

non-detects, were rejected and flagged "UR".

The holding time for turbidity was exceeded by greater than twice the limit for

sample number BOGJY4. Therefore, the associated detected result was qualified

as an estimate and flagged "J".

The holding time for pH was exceeded by greater than twice the limit for

sample number BOGJY4. Therefore, the associated result was qualified as an

estimate and flagged "J".

The Oil and Grease method requires that water samples be preserved with 5 ml

of HCI if analysis will not be performed within several hours of sampling. No

preservatives were added to the aliquot of sample BOGJY4 which was used for

Oil and Grease analysis, nor was the sample analyzed within several hours of

sampling. Therefore, since the Oil and Grease result was non-detected, the

result has been rejected and flagged "UR".

Holding times were met for all other analytes.

• Instrument Calibration

Instrument calibration is performed to establish that the instrument is capable of

producing acceptable and reliable analytical data over a range of concentrations.

The initial and continuing calibrations are performed according to the associated

EPA Methods and all results must meet validation requirements set by

Westinghouse Hanford Company (WHC 1992,b). At least one blank and three
standards were used to establish the instrument calibrations prior to sample

analysis and the correlation was greater than or equal to 0.995. Continuing
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calibration checks are performed to verify that instrument performance is stable

and reproducible on a day-to-day basis.

Instrument calibration is not evaluated under Level C validation.

• Blanks

Method blank analyses are performed to determine the extent of laboratory

contamination introduced through sampling, sample preparation and analysis. At

least one acceptable method blank analysis must be conducted for every 20

samples. No contaminants should be present in the method blank. All blank

results must fall below the CRQL and if not, all associated data less than five

times the amount found in the blank are qualified as non-detected "U".

All method blank results were acceptable.

• Accuracy

Matrix Saike

Matrix spike analyses are used to assess the analytical accuracy of the reported

data and the effect of the matrix on the ability to accurately quantify sample

concentrations. Matrix spike recoveries must fall within the range of 75 to 125

percent. Samples with a spike recovery of less than 30% and a sample value

below the IDL were rejected and flagged "UR". Samples with a spike recovery

of 30% to 74% and a sample result less than the IDL are qualified "UJ".

Samples with a spike recovery of greater than 125% or less than 75% and a

sample result greater than the IDL are qualified "J". Finally, all samples with a

spike recovery greater than 125% and a sample result less than the IDL, no

qualification is required.

AII matrix spike recovery results were acceptable.

Laboratory Control Sample

The LCS monitors the overall performance of the analysis, including the sample

preparation. An LCS should be prepared (e.g., digested or distilled) and analyzed

with every group of samples which have been prepared together. The

performance criteria for solid LCS samples are established through

interlaboratory studies coordinated by a certifying agency (e.g., EPA or an

independent commercial supplier). If the LCS recoveries are outside the control

limit and the sample result is greater that the IDL, all sample results must be

qualified as estimates and flagged "J". If the LCS recoveries are less than the

control limit and the sample result is less than the IDL, all sample results must be
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flagged "UJ". If the LCS recoveries are greater than the control limits and the

sample result is less than the IDL, then no qualification is necessary. The

performance criteria for aqueous LCS samples are percent recoveries between
80% and 120%. Samples with LCS recoveries of less that 50% are rejected

and flagged "UR/R". Samples with LCS recoveries between 50% and 79% and

a sample value below the IDL are qualified as estimates and flagged "UJ". If the

LCS recovery is greater than 120% or between 50% and 79% and a sample

value above the IDL, the result is qualified as an estimate and flagged "J". For

LCS recoveries greater than 120% and a sample value below IDL, no

qualification is necessary.

LCS results are not evaluated under Level C validation.

• Precision

Laboratorv Dualicate Samples

Laboratory duplicate sample analyses are used to measure laboratory precision

and sample homogeneity. Results must be within RPD limits of +/-35%. If RPD

values are out of specification and the sample concentration is > 5xCRDL, all

associated sample results are qualified as estimated "J" for detects, "UJ" for

non-detects. If RPD values are plus or minus two times the CRDL (±2xCRDL)

and the sample concentration is less than five times the CRDL, all associated

sample results are qualified as estimated and flagged "J" for detects and "UJ"
for non-detects. The performance criteria for aqueous laboratory duplicates are

an RPD less than 20% for positive sample results greater than five times the

CRDL or plus or minus the CRDL(±CRDL) for positive sample results less than

five times the CRDL. Sample results outside the criteria are qualified as

estimates and flagged "J".

All laboratory duplicate results were acceptable.

Field Split Samples

Two sets of field splits were submitted to LAS as shown below:

Sample Number Split Sample Number Well Location

BOGJS8 BOGJY4 199-N-21

BOGJS9 BOGJY5 199-N-21

Sample BOGJS8 and BOGJS9 were analyzed by Quanterra Environmental

Services and reported with SDG W0699-QES. The split sample results were

compared using the sample guidelines for determining the RPD between a

sample and its duplicate. All results fell within the required control limits.
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• Completeness

Data Package No. LK5379-LAS (SDG No. LK5379) was submitted for validation
and verified for completeness. Nitrite and phosphate results for both samples
were rejected due to exceeded holding times, resulting in a completion rate of
69%.

MAJOR DEFICIENCIES

Due to exceeded holding times, nitrite and phosphate results for both samples were
rejected and flagged "UR". Due to the lack of preservation, the Oil and Grease
result in sample BOGJY4 was rejected and flagged "UR". Rejected results are not
usable for any purposes and should not be reported.

MINOR DEFICIENCIES

Due to exceeded holding times, pH, nitrate and turbidity results have been qualified
as estimates and flagged "J". Data flagged "J" indicate the associated
concentration is an estimate, but the data are usable for decision making purposes.
All other validated results are considered accurate within the standard error
associated with the methods.

EPA, 1987, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,
SW-846, Third Edition, Environmental Protection Agency, Washington, D.C.

EPA, 1991 b, EPA Contract Laboratory Program Statement of Work for Organics
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.

WHC, 1992a, Data Validation Procedures for Chemical Analyses,
WHC-SD-EN-SPP-002, Rev. 2, Westinghouse Hanford Company, October 1993.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the
procedures herein are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J Indicates the compound or analyte was analyzed for and detected. The
associated concentration is an estimate, but the data are usable for
decision-making purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications usable for decision-making purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: LK5379 REVIEWER:
RJS

DATE: 12/01 /95 PAGE 1 OF 1

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

pH J BOGJY4 Holding time exceeded

Turbidity J BOGJY4 Holding time exceeded

Nitrate J BOGJY4, BOGJY5 Holding time exceeded

Nitrite UR BOGJY4, BOGJY5 Holding time exceeded

Phoshpate UR BOGJY4, BOGJY5 Holding time exceeded

Oil and Grease UR BOGJY4 No Preservation
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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Cr'

...,

GENERAL CHEMISTRY ANALYSIS, WATER MATRIX, (mg/1) Page_2_of 2_

Pro'ect: BECHTEL-HANFORD
Laborato : Lockheed
Case SDG: LK5379
Sample Number BOGJY4 BOGJY5
Location 199-N-21 199-N-21
Remarks S IB Sp lit
Sample Date 09/14/95 09/14195
General Chem istry e o eau esu esu esu Resu lt Resu lt Resu lt Resu lt Resu lt Resu lt
Chiorlde 300.0 20 20
Fluoride 300.0 0.1 U 0.1 U
Nitrate-N 300.0 8.1 J 8.3 J
Nitrite-N 300.0 0.01 UR 0.01 UR
Ortho-Phos phate 300.0 0.1 UR 0.1 UR
Sulfate 300.0 300 300
Spec. Conductanc 120.1 1100 NA '
Turbidity 180.1 0.64 J NA
H 9040 7.8 J NA

Oil and Grease 413.1 5.00 UR NA
TPH 418.1 1.00 U NA

NA = Not Analyzed, Turbidity (NTU), Specific Conductivity (umhos/cm), pH (pH units)



LOCKHEED ANALYTICAL SERVICES

COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

!Client
i

Sample ID: B0GJY4 jDate
i

Collected: 14-SEP-95
^

IMatrix: Water jDate Received:
i

16-SEP-95

Consn tuent .

, . ,. . v , >. . ., ,.

lUnits

, ....

Method

,,,, .

Resulti

. ^ . .

Reportirig
DetlLimit

....

^ Oata`
Dualtfter(s)
...... .

.^Date
Analyzed

.... ,. . . ....

LAS
> BatchI ID

, .

LAS
SamplelID
. .

Specific Conductance US/cm 120.1 1100, 1 26-SEP-95 27575 L5379-9

Turbidity NTU 180.1 0.64 N/A 23-SEP-95 27708 L5379-10

Chloride mg/L 300.0 20. 0.02 20-SEP-95 27576 L5379-3

Fluoride mg/L 300.0 < 0.1 0.1 1A. 20-SEP-95 27578 L5379-3

Nitrate-N mg/L 300.0 8.1 0.02 t( ^ 20-SEP-95 27580 L5379-3

Nitrite-N mg/L 300.0 < 0.01 0.01 X V1^, 20-SEP-95 27582 L5379-3

Ortho Phosphate mg/L 300.0 < 0.1 0-1 If VJ^, 20-SEP-95 27584 L5379-3

Sulfate mg/L 300.0 300 1 0(1:10) 20-SEP-95 27586 L5379-3

pH pH Units 9040 7.8 0.1 / 3' 22-SEP-95 27656 L5379-11

\^a
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LOCKHEED ANALYTICAL SERVICES

OIL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: BOGJY4 LAL Sample ID: L5379-4

Date Collected: 14-SEP-95 Date Received: 16-SEP-95

Date Analyzed: 28-SEP-95 Date Extracted: 28-SEP-95

Matrix: Water Analytical Batch ID: 092895-413.1

QC Group: 413.1 OIL AND GREASE_27944 Dilution Factor: 1

Total Oil and Grease <5.00 u 5.00

Tv

r
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LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR
418.1 TPH

Client Sample ID: BOGJY4 LAL Sample ID: L5379-8

Date Collected: 14-SEP-95 Date Received: 16-SEP-95

Date Analyzed: 26-SEP-95 Date Extracted: 25-SEP-95

Matrix: Water Analytical Batch ID: 092695-418.1

QC Group: 418.1 TPH_27753 Dilution Factor: 1

^^S
\^\%`"^jc-15

D-6^ f
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LOCKHEED ANALYTICAL SERVICES

COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

,Client Sample ID: BOGJY5 Date Collected: 14-SEP-95

IMatrix:
I

Filt H20 jDate Received: 16-SEP-95

Constituent Umts Method„ Result Reporting
DetjLiiait

Data
aualifier(s)

Date..
^ Analyzed

LAS
BatchiID

LAS
SamQleJiD

ChLoride mg/L 300.0 20. 0.02 20-SEP-95 27577 L5379-22

FLuoride mg/L 300.0 < 0.1 0.1 V,, 20-SEP-95 27579 L5379-22

Nitrate-N mg/L 300.0 8.3 0.02 3 20-SEP-95 27581 L5379-22

Nitrite-N mg/L 300.0 < 0.01 0.01 ^V 1, 20-SEP-95 27583 L5379-22

Ortho Phosphate mg/L 300.0 < 0.1 0.1 20-SEP-95 27585 L5379-22

SuLfate mg/L 300.0 300 1 D(1:10) 20-SEP-95 27587 L5379-22
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Appendix 5

Data Validation Supporting Documentation
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Qualifiers which may be applied by data validators in compliance with the
procedures herein are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. The

associated concentration is an estimate, but the data are usable for
decision-making purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for

decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Luckheed E°v'vonmemal Systems & Technologies Co.

Lockheed Analytical Services
975 Kelly Johoson Drive Ias Vegas, Nevada 89119-3705
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8t46

LOCKHEED

October 27, 1995

Ms. Joan Kessner
Bechtel Hanford, Inc.
345 Hills
P.O. Box 969
Richland, WA 99352

RE: Log-in No.: L5379
Quotation No.: Q400000-B
SAF: 895-093
Document File No.: 0916596
WHC Document File No., 274

SDG No.: LK5379

MART/N

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 16 September 1995.

The temperature of the cooler upon receipt was 2°C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact. Samples were
received in time to meet the analytical holding time requirements with the exception of
method 300.0 nitrate-nitrogen, nitrite-nitrogen, and orthophosphate.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report

are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen Hall at
(509) 375-4741.
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Lockheed Analytical Services Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093

Document File No.: 0916596

WHC Document File No.:274

SDG No.: LK5379

Release of this data report has been authorized by the Laboratory Director or the Director's

designee as evidenced by the following signature.

" I certify that this data package is in compliance with the SOW, both technically and for

completeness, for other than the conditions detailed above. Release of the data contained in

this hard copy data package has been authorized by the Laboratory Manger or a designee, as

verified by the following signature."

Sincerely,

'`--!^^^
Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control

dZI'
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Lockheed Analytical Services Log-in No.: L5379

Quotation No.: Q400000-B
SAF: B95-093

Document File No.: 0916596
WHC Document File No.:274

SDG No.: LK5379

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

WATER

The routine calibration and quality control analyses performed for this batch include as

applicable: initial and continuing calibration verification, initial and continuing calibration

blanks, method blank(s), laboratory control sample(s), matrix spike sample(s), and

duplicate sample(s).

Preparation and Analysis Requirements
• One water sample was received for LK5379 and analyzed in batches 916 bh and 916

bht for selected analytes as requested on the chain of custody. Quality control

analysis was performed on the following sample:

Client ID LAL # Method

BOGJY4 L5379-9 DUP 120.1 Conductivity

L5379-10 DUP 180.1 Turbidity

L5379-3 MS, DUP 300.0 Chloride, Fluoride, Nitrate-Nitrogen,
Nitrite-Nitrogen, Orthophosphate, Sulfate

Holding Time Requirements
• All samples were analyzed within the method-specific holding time with the exception

of Method 180.1 Turbidity, Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and

Orthophosphate which were received outside of holding time. The associated samples

are flagged with an "H".

Method Blanks
• The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control
• All Internal Quality Control were within acceptance limits.

Kay McCann
Prepared By

October 15, 1995
Date

lJ-0"' ^^
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Lockheed Ana/ytica/ Services Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093
Document File No.: 0916596
WHC Document File No.:274

SDG No.: LK5379

CASE NARRATIVE
INORGANIC NON-METALS ANALYSES

FILTERED WATER

The routine calibration and quality control analyses performed for this batch include as
applicable: initial and continuing calibration verification, initial and continuing calibration
blanks, method blank(s), laboratory control sample(s), matrix spike sample(s), and
duplicate sample(s).

Preparation and Analysis Requirements
• One filtered water sample was received for LK5379 and analyzed in batch 916 bhd for

selected analytes as requested on the chain of custody. Quality control analysis was
performed on the following sample:

Client ID LAL # Method

BOGJY5 L5379-22 MS, DUP 300.0 Chloride, Fluoride, Nitrate-Nitrogen,
Nitrite-Nitrogen, Orthophosphate, Sulfate

Holding Time Requirements
• All samples were analyzed within the method-specific holding time with the exception

of Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and Orthophosphate which were
received outside of holding time. The associated samples are flagged with an "H".

Method Blanks
• The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control
• All Internal Quality Control were within acceptance limits.

Kay McCann
Prepared By

October 15, 1995
Date

U_e
S
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Pege 1 of
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

a

Data Turnaround

q Priorit
Collector

ZAlAL 12/ Z26 110lVT H/ FL110
Company Contact

y
Telephone

n Normal( J. V. Borghese 15091 372•9584

Project Designation Sampling Location SAP No.
100-NR-2 Groundwater Sampling - Round 8 100 N B95-093

Ice Chest No. Field Logbook No. Method of Shipment

`^-/oS6 Federal Express
Shipped To ' Off°ite Property No. Bill of Lading/Air Bill No.
Lockheed WR5-0 -07.0c1- 50 90Y6"107$ 5
Possible Sample Hazarde/Ramarka Preservation

• HNO, Cooi 4°C Cool 4'C HrSO, Cool 4"C Cool 4°C None HNO, None None

Type of Container
PIG PIG G G PIG PIG P PIG G P/G

No. of Conteiner(s)
1 1 4 1 1 1 1 8 1 1

Special Handling and/or Storage
Volume

Malntein eamplea between 2°C and 6°C. 500mL SOOmL 1L IL 250mL 2SOmL 2SOmL 1L SOOmL 20mL

ICP Anion. Ilq Oil and TPH Conduct• Turbidity pH G1O1r Tritium Acbvity
Melele •

• F. G, 90„
PO,. NO,. Grease ivity

Alph..
Gto.. tirn.

Scan
$AMPIf ANALYSIS TAL NO,

,
9r90,

IUnfilter- IUnhtt.r°dl G.nm.
edl Sp.e

-..•^•° 4` M.u•.• Dale Sampled Time Sampled

X X /( X X X X... W

SPECIAL INSTRUCTIONS "^^"'•
CHAIN OF p0 SESSION Sign/Print Names Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; pH by s- s°n

e/Tme 45144- Date/Time /f-eli i ed y SW-846 9040; and turbidity by EPA 180.1 are being requestad for information
so - sonê °smtw b

only. The ERC Contractor acknowledges that the holding times will not be met. x- SiWQe
w-wm.

R- ia ate/Time p8q0 Received By Dete(Time o- 0.
A - Av

/ DS • Dnm 5°14,

elinquis ad By Date/Time Received By Dete/Time Gt - D,..t•au°.
1 • L..ue
va-w^ce

Relinquished By Date/Time Received By Date/Time v. vo.....
A - Ome

LABORATORY Receivad By Title Dale tme

SECTION [f•/ ^j py jo

FINAL SAMPLE Disposal Method Disposed By Dete/timt^

DISPOSITION'

.^..

^

r

Al
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Pege 2 of

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Data Turnaround

q Priority
Collector

' /s^ MdIV L(1'k^/^[
Company Contact Telephone

( 509) 372•9584 n Normal^`^>ry F J. V. Borghese

Project Designation Sampling Location SAP No.

100•NR-2 Groundwater Sampling - Round 8 100 N 895-093

Ice Chest No. Field Logbook No. Method of Shipment
C'^- S s Federal Express

Shipped To Offeite Property No.wRS- o-oaoy- so Bili of Lading/Air Bill No- a"M Y6qro79sLockheed

Possible Sample Hazards/Remarks Praeervation .HNO, Cool4 C

Typa of Container P/G P/G

No. of Container(s)
1 1

Spacial Handling and/or Storage Volume
Meintain samples between 2°C and 6°C. 500mL 500mL

ICP Aniom IICI

Metels - - F. C6 50,.

SAMPLE ANALYSIS TAL
P0„ NO,.
NO,

(Filtered) IFih.u.dl

Sr.ya• N.. Metu.' Date Sampied Time Sampled

b„. „5 W is^s X

^

SPECIAL INSTRUCTIONS
CHAIN OF P SESSION Sign/Print Names

Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0 are being s- s°n
sE

Dete/Time /S•i,J- requeeted for information only. The ERC Contractor acknowledges that the

b

-
so - s.nd

143,M /_S e met.holding times will not w_ Wwa>

DatelTime 0

S

Received By Dnte/rime
Reler to Aclivity Scan on page 1 of 2.

^

o-
A. A„

m

05- Dtm Soia,

eiinquis ate/Tima Received By Detc/Time ot - o1,.^
r , rn

wvn w.w

t t'0Ie
R°hnqwshnd By Datelfimu Received By Deta/Timn V • ve°...o.

x - om,•

LABORATORY Received By Title Date/Time

SECTION y- (, •y^ Gy^ eS ( C ^ ^^ ` v ^

FINAL SAMPLE Disposal Method Disposed By Date/Timo

DISPOSITION
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Sxhtftl Inc. CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST
• , Data Tumaround

^O Priodry
Wll.ctot Campeny Contect • Talophons

' At ,f^2^ /tk.wj' /y^ J. V. 9orpbao . (5G8) 372-9Gft4 ^ NOtR d

Projact OstiOnrtion SanpNnO Lace n S F No.
'10G-NIb2 Grouadwetn Srrpiny-Rotud t 100 N 895-043

Its Chnt tb. , • Fe Lo No. Medwd of Shipn»M
^•'Q_ Fedvd Etpna

^^^° °' elt: `°pef""°trvqs- o -oao^- so " 'dn°' ' No . aqwWo7gs
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GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A B ^ D E

PROJECT: l.J l-lC DATA PACKAGE: L.KS37cI -L/AS

VALIDATOR: S' LAB: Loc.kl,ce -k DATE:

CASE: SDG: LK S q

ANALYSES PERFORMED

T)l.Miom/IC q TOC q TOX TPH-418.1 Oil ard Grem Nkalinity

q Anunonie q BOOfCOD Chluride D Chromiurt*VI pH q NO"WOr

g Sull.ra q TDS q TKN )<Ph.phate q q

,orrd 5 ec Co^J. D4'T^rti;ld.^ -g N r4re4t N*A*r{-e- q

SAMPLES/MATRIX •

BO G-j YW o c:7 -S Y 5 r'

RtIS,,^^

. ^ ..^2rw7^f
, ` .

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? ....... es No N/A

is a case narrative present? . . . . . . . . . . . . . . . . . Yes No N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . . Yes No N/A

Comments:

C 0 4 2^S
S oe c Cond^clto kv Z. 2$ ay1 3

L (4 2 s 3

0
rc5trwi-•w,e0 :1 + C7reLS2 G.) FC c)c^e^nn_ `+L

L1-{ 11..,r s ^ Zx holc^r^ } c^^ ti^:^^ 1 S 1nS'`T^i.

)4 fN0.1 tio^ L L-( $ . L%o^rs 7 72X ^NO^^cc}Ca `' " _eonde^ti

`^r1 G ^sfkp -7 >2X l"^w:^^ _ u^l^znpla..J ^' vRY.
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wn^vu-ca.-.,rr, -....-. ...... -

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

3. INSTRUMENT CALIBRATION

Was initial calibration performed for all applicable analyses? Yes

Are initial calibration results acceptable? . . . . . . . . . . Yes

Was a calibration check performed for all applicable analyses? Yes

Are calibration check results acceptable? . . . . . . . . . . . Yes

Comihents:

4. BLANKS

Were laboritory blanks analyzed? . . .

Are laboratory blank results acceptable?

Were field/trip blanks analyzed? . . .

Are field/trip blank results acceptable?

Comments-

No

No

No

No A

, , . . , , . . . . es No N/A

, . , , . . . . . . es No N/A

, , . , , , . . . . . es No

. . , . . . . . . . . Yes No

5. ACCURACY

Were spike samples analyzed at the required frequency? . . . e No N/A

Are spike recoveries acceptabie? . . . . . . . . . . . . . . . ^ No N/A

Were LCS analyses performed at the required frequency? .... Yes No

Are LCS recoveries acceptable? . . . . . . . . . . . . . . . . Yes No

Comments:

6. PRECISION

Were laboratory duplicate samples analyzed
at the required frequency? . . . . . . . . . . . . . . No N/A

Are laboratory duplicate sample RPD values acceptable? ... e No N/A

Are field duplicate RPD values acceptable? . . . . . . . . . . Yes No QP

Are field split RPD values acceptable? . . . . . . . . . . . .( es No N/A

•At2.4m6 ,
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6ENERAL f({EMISTRY DATA VALIDATION CHECKLIST

Comments:
6

7. ANALYTE QUANTITATION

Was analyte quantitation performed properly?

Comments:

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? ....

Are results supported in the raw data? . . . . . . . . .

Are results calculated properly? . . . . . . . . . . . .

Do results meet the CRDLs? . . . . . . . . . . . . . . .

Comments:

<je^p No N/A

. . . Yes No N5

. . . Yes No 0

Ye No N/A

932rs,'0

. . . . . . . . .& No N/A

: (;)030



HOLDING TIME SUMMARY

^ C

; C
C

SDG: L S VALIDATOR: DATE: uil4l95 PAGE I OF

COMMENTS:

FIELD SAMPLE
ID

ANALYSIS
TYPE

DATE
SAMPLED

DATE
PREPARED

DATE
ANALYZED

PREP.
HOLDING
TIME, DAYS

ANALYSIS
HOLDING
TIME, DAYS QUALIFIER
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Date: December 1, 1995
To: Bechtel Hanford, Inc. (technical representative)
From: A.T. Kearney, Inc.
Project: 100-NR-2 Groundwater Sampling Round 8
Subject: Radiochemistry - Data Package No. LK5379-LAS (SDG No. LK5379)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.

LK5379-LAS prepared by Lockheed Analytical Services (LAS). A list of samples

validated along with the analyses reported and the method of analysis is provided

in the following table.

Sample ID Sample Date Media Validation
Level

Analysis

BOGJY4 09/14/95 Water C See Note 1

Note 1. Requested Method: Gross Alpha/Beta, Gamma Spectroscopy, and

Tritium.

Data validation was conducted in accordance with the WHC statement of work

(WHC 1994) and validation procedures (WHC 1993). Appendices 1 through 5

provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation

Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

• Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the

validity of the results. The maximum holding time for radiochemical analyses is

six months.

All holding times were acceptable.

UOUOQl



• Instrument Calibration and Performance

Instrument calibration is performed to establish that the counters used to
determine radionuclide activities are capable of producing acceptable and reliable

analytical data. Each counting system must be factory calibrated at installation

and after any maintenance or repair. Calibration consists of an instrument

efficiency determination for each applicable radionuclide. Continuing calibration

checks are performed to verify that instrument performance is stable and

reproducible.

Initial and continuing calibration is not considered under level C validation.

• Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory

reagent, sample container, or detector contamination. If blank analysis results

indicate the presence of an analyte above the MDA, the following qualifiers were

applied: All positive sample results less than five times the highest blank

concentration were qualified as estimated; sample results below the MDA were

elevated to the MDA and qualified as undetected; sample results above the MDA

and greater than five times the highest blank concentration were not qualified.

All blank results were acceptable.

• Accuracy

Accuracy is evaluated by analyzing distilled water samples spiked with known

quantities of radionuclides. The sample activity as determined by analysis is

compared to the known activity to assess accuracy. The acceptable laboratory

control sample recovery range is 70 to 130 percent, and 60 to 140 percent for

matrix spike samples. Spike sample results outside the above ranges resulted in

associated sample results being qualified as estimated, rejected, or not qualified,

depending on the activity of the individual sample.

All accuracy results were acceptable.

• Precision

Duplicate Analysis

Analytical precision is expressed by the RPD between the recoveries of duplicate

matrix spike analyses performed on a sample. When the laboratory has not

0UtfU0



performed duplicate spike analyses, precision may also be assessed using
unspiked duplicate sample analyses. If both sample and replicate activities are
greater than five times the CRDL and the RPD is less than 35 percent for soil
samples and 20 percent for water samples, the results are acceptable. If either
activities are less than five times the CRDL, a control limit of less than or equal

to two times the CRDL is used for soil samples and less than or equal to the

CRDL for water samples. If either the original or replicate value is below the

CRDL, the applicable control limits are less than or equal to the CRDL for water

samples and less than or equal to two times the CRDL for soil samples. If the

RPD is outside the applicable control limit, associated results are qualified as

estimates.

All precision results were acceptable.

Field Split Samples

One split sample pair was submitted to LAS as shown below:

Samole Number Split Sample Number Well Location

B0GJS8 BOGJY4 199-N-21

Sample BOGJS8 was analyzed by Quanterra Environmental Services and

reported with SDG W0699-QES. The split sample results were compared using

the sample guidelines for determining the RPD between a sample and its

duplicate. The RPD for gross beta was outside QC limits (31 %). Lockheed

analyzed for Ac-228, Pb-212, Pb-214, Ra-226, Ru-106 and U-235 while no such

analysis was conducted by Quanterra. All other results fell within the required

control limits. Under WHC guidelines, no qualification is required.

• Completeness

Data Package No. LK5379-LAS (SDG No. LK5379) was submitted for validation

and verified for completeness. The completion rate was 100%. The MDA did

not meet the CRDL for the following compounds: Ra-228, Eu-152, Eu-155, Fe-

59, Ra-226, Ru-106, and U-234. Under WHC guidelines, no qualification is

required.

MAJOR DEFICIENCIES

None found.

U(.f(9U0.s



MINOR DEFICIENCIES .

None found.

WHC, 1992a, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-

002, Rev. 2, Westinghouse Hanford Company, October 1993.

WHC, 1992b, Data Validation Procedures for Radiochemical Analyses,

WHC-SD-EN-001, Rev. 1, Westinghouse Hanford Company, 1993.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the
procedures herein are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision
making purposes.

J Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: LK5379 REVIEWER: RBC DATE: 12/01/95 PAGE 1 OF 1

COMMENTS: No Qualifiers Assigned

COMPOUND QUALIFIER SAMPLES
AFFECTED

REASON

000008



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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L.

C

C

^

RADIOCHEMISTRY ANALYSIS, WATER MATRIX (pCi/I) Page_7_ of 1_

Pro ect: BECHTEL-HANFORD
Laborato : Lockheed
Case SDG: LK5379
Samp le Number BOGJY4
Location 199-N-21
Remarks Sp lit
Snm le Date
n ioc em str n s s

Gross AI ha

09114/95
Resul t

1.80 U
Resu l t Resu l t Resu l t Resu l t Resu lt es t esu t Resu l t Resu l t

Gross Beta 7.9
TrRium 1360
Ac-228 Ra-228 5 U
Co-58 2.50 U
Co-60 -0.5 U
Cs-187 4.1 U
Eu-152 -4 U
Eu-154 -6.7 U
Eu-155 6 U
Fe-59 -1.3 U
Pb-212 4.7 U
Pb-214 Re-226 -3.5 U
Ra-226 Gamma -110.0 U
Ru-106 -20.00 U
U-235 Gamme -5.0 U
Strontlum 0.67 U

PH
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGJY4 LAL Sample ID: L5379-12

Date Collected: 14-SEP-95 Date Received: 16-SEP-95

Matrix: Water Login Number: L5379

M^'^'3^^`M ^ rif'i ^uf51^'t:.8:^.5^' .^... . '. .

Ac-226(Ra-228) 16-OCT-95 GAMMA SPEC LAL-0063 27809 5. U 22. 40. pCi/L
Co-S8 16-OCT-95 GAMMA SPEC LAL-0063 27809 2.5 5.7 9.6 pCi/L
Co-60 16-OCT-95 GAMMA SPEC LAL-0063 27809 -0.5 1.5 12. pCi/L
Cs-137 16-OCT-95 GAMMA SPEC LAL-0063 27809 4.1 7.3 9.4 pCi/L
Eu-152 16-OCT-95 GAMMA SPEC LAL-0063 27809 -4.0 8.1 36. pCi/L
Eu-154 16-OCT-95 GAMMA SPEC LAL-0063 27809 -6.7 4.2 34. pCi/L
Eu-155 16-OCT-95 GAMMA SPEC LAL-0063 27809 6. 13. 18. pCi/L
Fe-59 16-OCT-95 GAMMA SPEC LAL-0063 27809 -1.3 9.0 27. • pCi/L
Pb-212 16-OCT-95 GAMMA SPEC LAL-0063_27809 4.7 9.4 13. pCi/L
Pb-214(Ra-226) 16-OCT-95 GAMMA SPEC LAL-0063 27809 -3.5 8.4 17. pCi/L
Ra-226(GAMMA) 16-OCT-95 GAMMA SPEC LAL-0063 27809 -110 100 160 pCi/L
Ru-106 16-OCT-95 GAMMA SPEC LAL-0063 27809 -20. 39. 74. pci/L

U-235(GAMMA) 16-OCT-95 GAMMA SPEC LAL-0063 27809 -5. 26. 41. pCi/L
Gross Alpha 11-OCT-95 GR ALP/BETA LAL-0060 27812 1.8 3.2 5.8 C pci/L
Gross Beta 11-OCT-95 GR ALP/BETA LAL-006027812 7.9 3.4 5.1 C . pCi/L
Total radio-strontium 20-SEP-95 SR-90 LAL-0196_27451

_
0.67 O 0.61 1.0 pCi/L

q1i^ i I95

Pa ^l^__^C^
0 u1^t
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project ( Project DECHTEL-HANFORD)

Client Sampte ID: BOGJY4 LAL Sample ID: L5379-20

Date Collected: 14-SEP-95 Date Received: 16-SEP-95

Matrix: Water Login Number: L5379

H-3 02-OCT-95 TRITIUM(H3) LAL-0066 27851 1360 360 320

^^oI2

pCi/L

^p G
^"^^I 75
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Lockheed Environmental Systems & Technolo8ies Co.
Lockheed Analytical Services

975 Kclly ]ohasou Drive Las Vcgas, Nevada 89119-3705

Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146

LOCKHEED

October 27, 1995

Ms. Joan Kessner
Bechtel Hanford, Inc.
345 Hills
P.O. Box 969
Richiand, WA 99352

RE: Log-in No.: L5379
Quotation No.: Q400000-B
SAF: B95-093
Document File No.: 0916596
WHC Document File No.: 274
SDG No.: LK5379

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 16 September 1995.

The temperature of the cooler upon receipt was 2°C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact. Samples were
received in time to meet the analytical holding time requirements with the exception of
method 300.0 nitrate-nitrogen, nitrite-nitrogen, and orthophosphate.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen Hall at
(509) 375-4741.

000014 ^̂^0



Lockheed Analytical Services Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093
Document File No.: 0916596
WHC Document File No.:274

SDG No.: LK5379

Release of this data report has been authorized by the Laboratory Director or the Director's

designee as evidenced by the following signature.

" I certify that this data package is in compliance with the SOW, both technically and for

completeness, for other than the conditions detailed above. Release of the data contained in

this hard copy data package has been authorized by the Laboratory Manger or a designee, as

verified by the following signature."

Sincerely,

^
^"`v"r'

Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control



Lockheed Analytical Services Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093
Document File No.: 0916596
WHC Document File No.:274

SDG No.: LK5379

CASE NARRATIVE

RADIOCHEMICAL ANALYSES

The routine calibration and quality control (QC) analyses performed for this batch include as

applicable: instrument calibration, initial and continuing calibration verification, quench

monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory

control samples, matrix spike samples, duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities (MDAs) can be found

on the preparation sheets and calculation sheets on the attached raw data for

each method.

Holding Time Requirements

All holding times were met.

Analytical Method Gamma Spectrometry

The gamma spectrometry analysis was performed using standard operating procedure (SOP),

LAL-91-SOP-0063. The samples were analyzed in workgroup 27809. No problems were

encountered during the analysis and all QC criteria were met. No re-analyses were performed.

Analytical Method Gross Alpha/Beta

The gross alpha/beta analysis was performed using SOP, LAL-91-SOP-0060. The samples

were analyzed in workgroup 27812. No problems were encountered during the analysis and

all QC criteria were met with the following exception: The MDA exceeded the reporting

detection limit due to the residue weight limitations forcing a volume reduction, the associated

samples were flagged with a"C" qualifier. No re-analyses were performed.

Analytical Method Strontium-90

The strontium-90 analysis was performed using SOP, LAL-91 -SOP-0 19 6. The samples were

analyzed in workgroup 27451. No problems were encountered during the analysis and all QC

criteria were met. No re-analyses were performed.

UClOQ16



Lockheed Analytical Services

Analytical Method Tritium

Log-in No.: L5379
Quotation No.: Q400000-B

SAF: B95-093
Document File No.: 0916596
WHC Document File No.:274

SDG No.: LK5379

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were

analyzed in workgroup 27851. No problems were encountered during analysis and all QC

criteria were met. No re-analyses were performed.

Andrea Tippett October 17, 1995

Prepared By Date
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Pege 1 of

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST ^
Data Turnaround

q Priority
Collector

AL (z1^6/^rvT MF(../^D/ZA^
Company Contact
J. V. BorBhese

Telephone

( 509) 372-9584 fi Normal

Project Designation Sampling Location SAF No.

100-NR-2 Groundwater Sampling - Round 8 100 N 895-093

Ice Chest No. Field Logbook No. Method of Shipment

v^.^/^ f.F!-^orc Federal Express

Shipped To ' Offaite Property No.

-D7 0^l 50Wc15-0
Bill of Lading/Air Bill No.

oZ90^/(oc/078 5Lockheed
Poseible Sample Hazards/Remarks

.
Preeervetion HNOs Cool 4mC Cool 40C H2SO4 Cool4eC Cool4oC None HNO, None None

Type of Container P/G PIG G G PIG P/G P P/G G P/G

No. of Contalnerfsl
1 1 4 1 1 1 1 8 1 1

Special Handling and/or Storage Volume
Maintain semples between 2°C and 6°C. SOOmL SOOmL 1L IL 250mL 250mL 2SOmL 1L SOOmL 20mL

ICP An'°n' Ilcl Oil and TPH Conduct- Turbidity pH G10f• Tritium Activlly

Metals -
- F, Cl, SO4.

Grease ivity At^"• Scan
PO„ NO,. Grou Beia,

SAMPLE ANALYSIS TAL NO, 9r•90,
IUntilter- IUnfat.r.dl Gmnm.

ed1 sp.c

,..m.m •e ^ M.r•^. • Data Sampled Time Sampled _

X x X X X x x X x xw .

.SPECIAL INSTRUCTIONS Met1
\ CHAIN OF PO SESSION Sign/Print Names Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; pH by s- sen

SW-846 9040; and turbidity by EPA 180.1 are being requested for information SE - s.°.men,

^ eli is ad eTme
yStEr.t^/ b

J

R tr^ Date/fime xs
p

1
only. The ERC Contractor acknowledges that the holding times wil l not be met.

so- s°ia
St.

^ eS /7n'M ^J ^Y '^I -/^'y441V /644 W. W ae

R is ate(rme Ogpp Received By DateTme 0• o"
A - An

os - o'vm 5e11,
01. tmN°.ot

elinquis ed By Date(fime Received By Date/Time -
T - Tu•oe
WI - W.P.

t 1pu°Relinquished By Date/Tme Received By Date/Time v - ve4euea^

x - an•,

LABORATORY Received By Title Date rme

SECTION ^ y-/ • - 07 bo

FINAL SAMPLE Disposal Method Disposed By DateTmd

\DISPOSITION• •
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WHC-SD-EN-SPP-001. Rev. 1

RADIOCNEMICAL DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A B CC D E

PROJECT: DATA PACKAGE: I,. 4G''j 31 °1 -L-A'S

VALIDATOR: (R(SC LAB: L.-. AS DATE: It W. 145

CASE: SDG: ^.. K 5 3'7 -r't

ANALYSES PERFORMED

^ro..
P1phe/8ote

1^saaroum-so q -r«h^,atium•ss q aph,
Spomo^oopY

^c^
sa^aooPy

q Total Urnnium q Rndium-22 TriUum q

SAMPLES /MATRIX OG^ c{ - Wa ^cti

1. Completeness . . . . . . . . . . .

Technical verification forms present?

Comments:

. . . . . . . . . . . . . . q N/A

. . . . . . . . . Yes No N/A

2. Initial Calibration . . . . . . . . . . . . . . . . . . . . . .

Instruments/detectors calibrated within
one year of sample analysis? .....

Initial calibration acceptable? . . . . . . .

Standards NIST traceable? . . . . . . . . . .

Standards Expired? . . . . . . . . . . . . .

Comments•

^/A

. . . . . . . Yes No N/A

. . . . . . . Yes No N/A

. . . Yes No N/A

. . . . . . . Yes No N/A

n^^(1U21
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3. Continuing Calibration . . . . . . . . . . . . . . . . . . . . .*^*N/A

Calibration checked within one week of sample analysis? . .. Yes No N/A

Calibration check acceptable? . . . . . . . . . . . . . . . . Yes No N/A

Calibration check standards NIST traceable? .... ... .. Yes No N/A

Calibration check standards expired? . . . . . . . . . . . . Yes No N/A

Comments:

4. Blanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Method blank analyzed? . . . . . . . . . . . . . . . . . . Yes No N/A

Method blank results acceptable? . . . . . . . . . . . . . . Yes No N/A

Analytes detected in method blank? . . . . . . . . . . . . . Yes No N/A

Field blank(s) analyzed? . . . . . . . . . . . . . . . . . . Yes No N/A

Field blank results acceptable? . . . . . . . . . . . . . . . Yes o N/A

Analytes detected in field blank(s)? . . . . . . . . . . . . Yes N

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N/A

Comments

5. Matrix Spikes . . . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Matrix spike analyzed? . . . . . . . . . . . . . . . . . . Yes No N/A

Spike recoveries acceptable? . . . . . . . . . . . . . . . es No N/A

Spike source traceable? . . . . . . . . . . . . . . . . . . . Yes No N A

Spike source expired? . . . . . . . . . . . . . . . . . . . . Yes No N A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N/A

Comments:

^
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6. Laboratory Control Samples . . . . . . . . . . . . . . . . . . . q N/A

tCS analyzed? . . . . . .. . . . . . . . . . . . . . . . . . es No N/A

LCS recoveries acceptable? . . . . . . . . . . . . . . . . . Yes No N/A

LCS traceable? . . . . . . . . . . . . . . . . . . . . . . . Yes No /A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N/A

Comments:

7. Chemical Recovery . . . . . . . . . . . . . . . . . . . . . . . . 0 N/A

Chemical carrier added? . . . . . . . . . . . . . . . . . . . Yes No N/A

Chemical recovery acceptable? . . . . . . . . . . . . . . . . es No N/A

Chemical carrier traceable? . . . . . . . . .. . . . . . . . . Yes No _fitZ^

Chemical carrier expired? . . . . . . . . . . . . . . . . . . Yes No

Transcription/Calculation errors? . . . . . . . . . . . . . . Yes No N/A

Comments:

8. Duplicates . . . . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Duplicates Analyzed? . . . . . . . . . . . . . . . . . . . Yes No N/A

RPD Values Acceptable? . . . . . . . . . . . . . . . . . . Yes No N/A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N/A

Comments:

^^ °f ^`^UU23
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9. Field QC Samples . . . . . . . . . . . . . . . . . . . . . . . . D N/A

Field duplicate sample(s) analyzed? . . . . . . . . . . . . . Yes No N/A

Field duplicate RPD values acceptable? . . . . . . . . . . . Yes No N/A

Field split sample(s)'analyzed? . . . . . . . . . . . . . . Yes No N/A

Field split RPD values acceptable? . . . . . . . . . . . . . Yes No N/A

Performance audit sample(s) analyzed? . . . . . . . . . . . . Yes No N/A

Performance audit sample results acce table? . ...... Yes o N A\

Comments: cx-Y^^S
9e

^c (2^7 3150 )

V\o ^' 4^kly 2csQ Lj.,^ Q ^

10. Holding Times

Are sample holding times acceptable? . . . . . . . . . . Yes No N/A

Comments:

11. Results and Detection Limits ( Levels D & E) . . . . . . . . . . q N/A

Results reported for all required sample analyses? .. .. Yes No N/A

Results supported in raw data? . . . . . . . . . . . . . . . Yes No (-NTA-^

Results Acceptable? . . . . . . . . . . . . . . . . . . . . Yes No N/A

Transcription/Calculation errors? . . . . . . . . . . . . . . Yes No N/A

MDA's meet required detection limits? . . . . . . . . . . . . Yes No A

Transcription/calculation errors? . . . . . . . . . . . . . . Yes No N/A

Comments: _^^, -IZ4 EU-ISS , ^^-55^ J^--22.4
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DISCLAIMER

This report is designated as Revision 0. The report addresses the validation

of the 100-NR-2 Operable Unit Groundwater Sampling Round 8 data. The report

addresses only those samples that have been provided for data validation review.

All related quality assurance samples, including all field quality control
samples, were reviewed and validated to verify that reported sample results were

of sufficient quality to meet quality control objectives specified by Bechtel Hanford,

Inc.
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ACRONYMS

%D Percent difference
AA Atomic absorption
BFB Bromofluorobenzene
BNA Base/neutral and acid
CCB Continuing calibration blank
CV Coefficient of variation
CCV Continuing calibration verification
CLP Contract laboratory program
CRA CRDL standard for AA
CRDL Contract Required Detection Limit
CRI CRDL standard for ICP
CRII CRDL standard for ICP initial
CRIF CRDL standard for ICP final
CRQL Contract required quantitation limit
CVAA Cold vapor atomic absorption
DBC Dibutylchlorendate
DFTPP Decafluorotriphenylphosphine
DQO Data quality objectives
EPA U.S. Environmental Protection Agency
GC/MS Gas chromatography/mass spectrometry
GC Gas chromatography
GFAA Graphite furnace atomic absorption
GPC Gel permeation chromatography
ICB Initial calibration blank
ICP Inductively coupled plasma emission spectrometry
ICS ICP interference check sample
ICV Initial calibration verification
IDL Instrument detection limit
LCS Laboratory control sample
LCSS Laboratory control sample soil
LCSW Laboratory control sample water
MDA Minimum detectable activity
MSA Method of standard addition
MS/MSD Matrix spike/matrix spike duplicate
PBW Preparation blank water
PCB Polychiorinated biphenyl
PEM Performance evaluation mixture
QA Quality assurance
QC Quality control
RDL Required detection limit
RF Response factor
RIC Reconstructed ion chromatogram
RPD Relative percent difference



RRF
RRT
RSD
RT
SDG
SOw
TAL
TCL
TIC
TOC
TOX
V
VOC

Relative response factor
Relative retention time
Relative standard deviation
Retention time
Sample delivery group
Statement of work
Target analyte list
Target compound list
Tentatively identified compounds
Total organic carbon
Total organic halogen
Validated
Volatile organic compounds
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1.0 INTRODUCTION

The information provided in this validation summary report includes data
from the chemical analyses of samples from the 100-NR-2 Operable Unit Round 8
Groundwater Sampling Investigation. Data from this sampling event and their
related quality assurance samples were reviewed and validated in accordance with
WHC guidelines at the requested level.

Sample analyses included metals, general chemistry and radiochemistry.
Forty-eight (48) metals samples were analyzed by Quanterra Environmental
Services (QES) and Lockheed Analytical Services (LAS). The metals samples were
validated using Westinghouse-Hanford protocols specified in Data Validation
Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2. All metals data
were qualified based on this guidance. The container for sample number BOGJW7
in SDG No. W0721-QES was broken in transit and therefore no results were
available for validation. The table below lists the metals SDGs that were validated
for this sampling event.

SDG No. Matrix

No. of
Samples
Analyzed

Level of
Validation Parameters

W0690 W 12 A Metals

W0699 W 20 C Metals

W0721 W 14 C Metals

LK5379 W 2 C Metals

Fifty ( 50) samples were analyzed for general chemistry parameters by QES
and LAS laboratories. General chemistry sample analyses included the following
parameters:

• Chloride
• Fluoride
• Nitrate
• Nitrite
• Orthophosphate
• Turbidity
• Specific Conductance
• pH
• Total Petroleum Hydrocarbons
• Oil and Grease
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The general chemistry samples were validated using the Westinghouse
Hanford protocols specified in Data Validation Procedures for Chemical Analyses,
WHC-SD-EN-SPP-002, Rev. 2. All general chemistry data were qualified based on
this guidance. The table below lists the general chemistry SDGs that were
validated for this sampling event.

SDG No. Matrix
No. of Samples

Analyzed
Level of

Validation Parameters

W0690 W 13 A General Chem

W0699 W 20 C General Chem

W0721 W 15 C General Chem

LK5379 W 2 C General Chem

Twenty-nine (29) samples were analyzed for radiochemical parameters by

QES and LAS laboratories. Radiochemistry sample analyses included the following

parameters:

• Gross alpha and gross beta determination
• Strontium-90
• Gamma Spectroscopy
• Tritium

The radiochemical samples were validated using the Westinghouse-Hanford

protocols specified in Data Validation Procedures for Radiochemica/ Analyses,
WHC-SD-EN-SPP-001, Rev. 1. All radiochemical samples were qualified based on

this guidance. The table below lists the radiochemistry SDGs that were validated

for this sampling event.

SDG No. Matrix
No. of Samples

Analyzed
Level of

Validation Parameters

W0690 W 8 A Radiochemistry

W0699 W 10 C Radiochemistry

W0721 W 10 C Radiochemistry

LK5379 W 1 C Radiochemistry

UUOUO7
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Quality Control Samples

Included with the samples within this report are the following QC samples:
Split samples, field duplicate samples, trip blanks and equipment blanks.

Solit Samples

A field split sample is used to assess precision. A field split sample is a
duplicate of a representative sample(s) from a sampling event that is sent to a third
party (reference) laboratory for analysis. Two sets of split samples were submitted
to the QES and LAS laboratories as shown below:

Samole No. Solit Sample No. Well Location

BOGJSB(QES) BOGJY4(LAS) 199-N-21
BOGJS9(QES) BOGJY5(LAS) 199-N-21

The results for the split samples were compared using the validation

guidelines for determining the RPD between a sample and its duplicate. All
radiochemistry results fell within the required control limits with the exception of:

• Gross beta in SDG No. LK5379-LAS (sample pair BOGJS8/BOGJY4).

All general chemistry and metal results fell within the required control limits.

No qualifiers were assigned based on the split sample results, since under

WHC validation guidelines, sample data are not qualified based on split samples
results. All results for both well locations appear in the summary tables within this
report.

Field Duolicates

A field duplicate sample is a sample that is split and submitted to a given

laboratory as two discrete field samples without the laboratory knowing the
duplicate identity. Three sets of field duplicate samples were submitted to the
QES laboratory as shown below:

Set 1:

Samole No. Duolicate Sample No. Well Location

BOGJVO BOGJX8 199-N-54
BOGJV1 BOGJX9 199-N-54
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Set 2:

Sample No. Duplicate Samole No. Well Location

BOGJV6 BOGJYO 199-N-70
BOGJV7 BOFJYI 199-N-70

Set 3:

Sample No. Duplicate Sample No.Well Location

BOGJV8 BOGJY2 199-N-75
BOGJV9 BOGJY3 199-N-75

The field duplicate results were compared using the validation guidelines for

determining the RPD between a sample and its duplicate. All metals, general

chemistry, and radiochemistry results fell within the required control limits.

No qualifiers were assigned based on the duplicate sample results, since

under WHC guidelines, sample data are not qualified based on field duplicate

results. All results for both well locations appear in the summary tables within this

report.

Eauipment Blanks

Equipment blanks are water samples used to determine whether or not

decontamination procedures were adequate or that contamination was not inherent

in the equipment used. Four equipment blanks were submitted to the QES

laboratory as follows:

• Samples BOGJW6, BOGJW7 (sample container destroyed), BOGJW8

and BOGJXO.

The following metal analytes were detected in the equipment blanks:

• Barium, calcium, iron, magnesium, manganese, sodium and zinc in

sample BOGJW6.

• Barium, beryllium, calcium, copper, iron, magnesium, manganese,

sodium, vanadium and zinc in sample BOGJW8.

• Barium, calcium, iron, magnesium, manganese, sodium, vanadium,

and zinc in sample BOGJXO.

UU(1Uos



BHI-00555
Rev. 00

The following general chemistry analytes were detected in the equipment
blanks:

• Turbidity in samples BOGJW6, BOGJW8, and BOGJXO.

• Oil and Grease in samples BOGJW8 and BOGJXO.

The following radiochemical analytes were detected in the equipment blanks:

• Gross beta in sample BOGJW6.

No qualifiers were assigned since under WHC validation guidelines, sample
data are not qualified based on field blank results.

Trio Blanks

Trip blanks are deionized water samples used to measure contamination
during sample transport. Trip blanks travel with sample containers to the sampling
site and return unopened to the laboratory with the samples to be analyzed. Five
trip blanks were submitted to QES as follows:

Samples BOGJX2, BOGJX3, BOGJX4, BOGJX5, and BOGJX6.

The following metal analytes were detected in the trip blanks:

• Barium, calcium, chromium, iron, magnesium, manganese, sodium,
vanadium and zinc in sample BOGJX2.

• Barium, calcium, iron, magnesium, manganese, sodium and zinc in

sample BOGJX3.

• Barium, beryllium, calcium, copper, iron, magnesium, manganese,
potassium, silver, sodium, vanadium and zinc in sample BOGJX4.

• Barium, beryllium, calcium, copper, iron, magnesium, manganese,
potassium, sodium, vanadium and zinc in sample BOGJX5.

• Barium, beryllium, calcium, copper, iron, magnesium, manganese,
sodium, vanadium, and zinc in sample BOGJX6.

The following wet chemistry analytes were detected in the trip blanks:

• Nitrate, oil and grease, and turbidity in sample BOGJX4.

• Nitrate in sample BOGJX5.
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• Turbidity and oil and grease in sample BOGJX6.

No detects were reported for trip blanks analyzed for radiochemical
parameters.

No qualifiers were assigned since under WHC validation guidelines, sample
data are not qualified based on field blank results.

The following report is broken down into sections for metals, general
chemistry and radiochemical analyses. Each metals section includes:

• A general validation summary which addresses precision, accuracy,
represenativeness, completeness, and comparability;

• Holding times;
• Calibrations;
• Blanks, including calibration, and preparation blanks;
• Analytical accuracy including matrix spike samples, laboratory control

samples, GFAA analytical spikes and MSA results;
• Analytical precision including laboratory duplicates, ICP serial

dilutions, field duplicates, field splits, and GFAA duplicate injections;
• Sample result quantitation, verification and reported detection limits;

and
• System performance and overall assessment.

Each general chemistry section includes:

• A general validation summary which addresses precision, accuracy,
represenativeness, completeness, and comparability;

• Holding times;
• Calibrations;
• Blanks, including calibration and preparation blanks;
• Analytical accuracy including matrix spike samples and laboratory

control samples;
• Analytical precision including laboratory duplicates, field duplicates

and field splits;
• Sample result quantitation, verification and reported detection limits;

and
• System performance and overall assessment.

Each radiochemistry section includes:

• A general validation summary which addresses precision, accuracy,
represenativeness, completeness, and comparability;

• Holding times;
• Calibrations;
• Blanks, including laboratory and method blanks;

UODUj.1
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• Analytical accuracy including chemical recoveries, matrix spike
samples and laboratory control samples;

• Analytical precision including laboratory duplicates, field duplicates
and field splits;

• Sample result quantitation, verification and reported detection limits;
and

• System performance and overall assessment.

In addition, the appendices include the data summary tables as well as the
validated laboratory report forms for metals, general chemistry and radiochemistry
analyses.

Data validation personnel added qualifiers to the reported data based on
specified data quality objectives. Qualifiers which may be applied by data

validators in compliance with WHC guidelines are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
in the sample. The value reported is the sample quantitation limit

corrected for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected

in the sample. Due to a QC deficiency identified during the data

validation, the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due

to a QC deficiency identified during the data validation, the associated

concentration is an estimate, but the data are usable for decision-

making purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration

was greater than the IDL but less than the CRDL and is considered an

estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due

to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected

in the sample. Additionally, the data is unusable due to an identified

QC deficiency.
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NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable
for decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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1.1 OBJECTIVES AND SCOPE

Data validation is performed in order to determine the usability of analytical
results to support programmatic decisions regarding the selection of cleanup
remedies and investigative approach. Data validation is the process of reviewing a
body of analytical data to determine if it meets the criteria defined in the WHC
validation guidelines, and to assure that the data are acceptable for their intended
use. The validation process consists of:

• Verifying the data packages for completeness using validation Level
A;

• Verifying compliance with quality assurance (QA) requirements;

• Checking quality control (QC) values against the defined limits; and

• Applying qualifiers to analytical results for the purpose of defining the
limitations of the reviewed data;

The result of data validation is the completion of narrative reports,
checklists, and summary forms. The validation will be used to determine whether
the analytical data are acceptable for their intended use.

The objectives of this data validation project is to provide Bechtel Hanford
Inc. with reliable environmental data regarding the 100-NR-2 Operable Unit Round
8 Groundwater Sampling Investigation.

1.2 SAMPLES AND ANALYSES

SAMPLES AND ANALYSES

Data Package
No.

Sample
Number

Sample
Location

Sample
Date

Sample
Type'

Level of
Validation

Analysis'

W0690-QES BOGHX9 199-N-73 08/28/95 GW A 1,2,3

W0690-QES BOGHX8 199-N-71 08/28/95 GW A 1,2,3

W0690-QES 130GHY0 199-N-74 08/28/95 GW A 1,2,3

W0690-QES BOGJS1 199-N-16 09/06/95 GW A 1,2,3

W0690-QES BOGJS2 199-N-16 09/06/95 GW A 1,2

Ul)()(.1l.3fk
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SAMPLES AND ANALYSES

Data Package
No.

Sample
Number

Sample
Location

Sample
Date

Sample
Type2

Level of
Validation

Analysis'

W0690-QES BOGJS6 199-N-19 09106/95 GW A 2

W0690-QES BOGHX6 199-N-67 09/07/95 GW A 1,2,3

W0690-QES BOGJT4 199-N-32 09/07/95 GW A 1,2,3

W0690-QES BOGJT6 199-N-50 09/07/95 GW A 1,2,3

W0690-QES BOGJT8 199-N-51 09/07/95 GW A 1,2,3

W0690-QES BOGJT9 199-N-51 09/07/95 GW A 1,2

W0690-QES BOGJT7 199-N-50 09/07/95 GW A 1,2

W0690-QES BOGJT5 199-N-32 09/07/95 GW A 1,2

W0699-QES BOGJSB 199-N-21 09/14/95 GW C 1,2,3

W0699-QES BOGJS9 199-N-21 09/14/95 GW C 1,2

W0699-QES BOGJTO 199-N-25 09/05/95 GW C 1,2,3

W0699-QES BOGJT1 199-N-25 09/05/95 GW C 1,2

W0699-QES BOGJT2 199-N-26 09/05/95 GW C 1,2,3

W0699-QES BOGJT3 199-N-26 09/05/95 GW C 1,2

W0699-QES BOGJVO 199-N-54 09/13/95 GW C 1,2,3

W0699-QES BOGJV1 199-N-54 09/13/95 GW C 1,2

W0699-QES BOGJV8 199-N-75 09/12/95 GW C 1,2,3

W0699-QES BOGJV9 199-N-75 09/12/95 GW C 1,2

W0699-QES BOGJWO 199-N-76 09/05/95 GW C 1,2,3

W0699-QES BOGJW1 199-N-76 09/05/95 GW C 1,2

W0699-QES BOGJW4 199-N-80 09/11/95 GW C 1,2,3

W0699-QES BOGJW5 199-N-80 09/11/95 GW C 1,2
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SAMPLES AND ANALYSES

Data Package
No.

Sample
Number

Sample
Location

Sample
Date

Sample
Type'

Level of
Validation

Analysis'

W0699-QES BOGJX4 199-N-54 09/13/95 GW,TB C 1,2,3

W0699-QES BOGJX5 199-N-54 09/13/95 GW,TB C 1,2

W0699-QES BOGJX8 199-N-54 09/13/95 GW,DUP C 1,2,3

W0699-QES BOGJX9 199-N-54 09/13/95 GW,DUP C 1,2

W0699-QES BOGJY2 199-N-75 09/12/95 GW,DUP C 1,2,3

W0699-QES BOGJY3 199-N-75 09/12/95 GW,DUP C 1,2

W0721-QES BOGJS7 199-N-20 09/20/95 GW C 2

W0721-QES BOGHX7 199-N-3 09/15/95 GW C 1,2,3

W0721-QES BOGJV2 199-N-64 09/20/95 GW C 1,2,3

W0721-QES BOGJV6 199-N-70 09/18/95 GW C 1,2,3

W0721-QES BOGJV7 199-N-70 09/18/95 GW C 1,2

W0721-QES B0FJW2 199-N-77 09/15/95 GW C 1,2,3

W0721-QES BOGJW3 199-N-77 09/15/95 GW, C 1,2

W0721-QES BOGJW6 09/15/95 GW,EB C 1,2,3

W0721-QES BOGJW8 199-N-64 09/20/95 GW,EB C 1,2,3

W0721-QES BOGJXO 199-N-20 09/20/95 GW,EB C 1,2,3

W0721-QES BOGJX2 09/15/95 GW,TB C 1,2,3

W0721-QES BOGJX3 09/15/95 GW,TB C 1,2

W0721-QES BOGJX6 199-N-64 09/20/95 GW,TB C 1,2,3

W0721-QES BOGJYO 199-N-70 09/18/95 GW,DUP C 1,2,3

W0721-QES BOGJYI 199-N-70 09/18/95 GW,DUP C 1,2

000015



BHI-00555
Rev. 00

SAMPLES AND ANALYSES

Data Package Sample Sample Sample Sample Level of Analysis'
No. Number Location Date Type2 Validation

LK5379-LAS BOGJY4 199-N-21 09/14/95 GW, C 1,2,3
SPLIT

LK5379-LAS BOGJY5 199-N-21 09/14/95 GW, C 1,2
SPLIT

' 1 = Inorganics, 2 = General Chemistry, 3 = Radiochemistry
2 GW = Ground Water EB = Equipment Blank DUP = Duplicate TB = Trip Blank SPLIT =
Split Sample
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2.0 METALS DATA VALIDATION SUMMARY

2.1 SUMMARY

Positive preparation blank contamination was detected in numerous

samples. Two samples were not preserved as required by the analytical method.

All associated results for the two samples were flagged accordingly.

With the exceptions noted above, the project-specific data quality objectives

in terms of precision, accuracy, completeness, represenativeness, and

comparability have been met.

2.2 HOLDING TIMES

Analytical holding times for ICP metals analyses were assessed to ascertain

whether the holding time requirements were met by the laboratory. The holding

time requirements are as follows: Samples must be analyzed within six months for

all metals.

Sample number BOGJX8 in SDG No. W0699-QES and sample number

BOGJX2 in SDG No. W0721-QES were not preserved as required in WHC protocols

and the analytical method. Therefore, based on professional judgement and the

requirements in the USEPA Contract Laboratory Program National Functional

Guidelines for Inorganic Data Review , all results for these sample have been
qualified as estimates and flagged "J/UJ".

Holding times were met for all samples.

2.3 CALIBRATIONS

Performance of specific instrument quality assurance and quality control

procedures, including deficiencies noted during the quality assurance review, are

outlined below.

The calibrations are each immediately verified with an ICV standard and a

calibration blank. The ICV is prepared from a source independent of the calibration

standards, at a mid-calibration range concentration. The ICV percent recovery

must fall within the control limits of 90% to 110% for metals analyzed by ICP.

Calibration linearity near the detection limit is verified with a standard prepared at a

concentration near the CRDL.

The calibrations are subsequently verified at regular intervals using a CCV

standard. The control windows for percent recovery of CCV standards are the

same as the ICV windows described above.
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Calibrations are not reviewed under Level C validation.

2.3.1 ICP Calibration

An ICS is analyzed at the beginning and end of each ICP sample run to verify
the laboratory interelement and background correction factors. Results for the ICS
solution must fall within the control limit of t20% of the true value.

ICP calibration is not reviewed under Level C validation.

2.3.2 Atomic Absorption Calibrations

Duplicate injections are required for all GFAA analyses. The duplicate
injections establish the precision of the individual analytical determinations. For
sample concentrations greater than the CRDL, duplicate injections must agree
within plus or minus 20% RSD or CV.

Duplicate injections are not reviewed under Level C validation.

2.4 BLANKS

2.4.1 Calibration Blanks

A calibration blank must be analyzed at each wavelength used for analysis
immediately after every initial and continuing calibration verification, at a frequency
of 10% or every two hours during the run. The blank must be analyzed at the
beginning of the run and after the last analytical sample. A CCB must be run after
the last CCV following the last analytical sample of the run. In the case of positive
blank results, samples with results (in ug/L) of less than five times the highest
amount found in any of the associated blanks have had their associated values
qualified as non-detected and flagged "U". Samples with concentrations greater
than five times the highest blank value do not require qualification.

If the absolute value of any negative calibration blank exceeds the IDL, all
non-detects are qualified as estimates and flagged "UJ". All associated positive
results within two times the absolute blank value are qualified as estimates and
flagged "J". The qualification applies only to results generated between the
associated calibration blank and the nearest acceptable calibration blank.

Calibration results are not reviewed under Level C validation.
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2.4.2 Preparation Blanks

At least one preparation blank, consisting of deionized distilled water must
be prepared and analyzed with every sample delivery group. In the case of positive
blank results, samples with results (in ug/L) of less than 5 times the preparation
blank value have their associated values qualified as non-detected and flagged "U".
Samples with concentrations of greater than five times the highest blank
concentration do not require qualification.

If the absolute value of the negative preparation blank exceeds the CRDL, all
associated undetected results are rejected and flagged "UR". All associated
detects that are less than ten times the absolute value of the preparation blank
result are qualified as estimates and flagged "J". If the sample results are greater
than ten times the absolute value of the preparation blank, no qualification is
necessary. If the absolute value of the negative preparation blank is greater than
the IDL and less than or equal to the CRDL, all associated non-detected sample
results are qualified as estimates and flagged "UJ". All associated detects less
than ten times the absolute value of the preparation blank are qualified as
estimates and flagged "J".

Due to the presence of a positive preparation blank result, aluminum results
in SDG No. W0699-QES sample numbers BOGJS9, BOGJT2 and BOGJX8 have
been flagged "U".

Due to the presence of a positive preparation blank result, beryllium results
in SDG No. W0699-QES sample numbers BOGJSB, BOGJS9, BOGJTO, BOGJT1,
BOGJT2, BOGJVO, BOGJV1, BOGJV8, BOGJV9, BOGJW1, BOGJW4, BOGJW5,
BOGJXB, BOGJX9, BOGJY2 and BOGJY3 have been flagged "U".

Due to the presence of a positive preparation blank result, copper results in
SDG No. W0699-QES sample numbers BOGJS8, BOGJS9, BOGJTO, BOGJT2,
BOGJVO, BOGJV1, BOGJV8, BOGJV9, BOGJWO, BOGJW1, BOGJW4, BOGJW5,
BOGJX8, BOGJX9, BOGJY2 and BOGJY3 have been flagged "U".

Due to the presence of a positive preparation blank result, iron results in
SDG No. W0699-QES sample numbers BOGJS8, BOGJS9, BOGJTO, BOGJT1,
BOGJT3, BOGJVO, BOGJV1, BOGJV8, BOGJV9, BOGJWO, BOGJW1, BOGJW4,
BOGJW5, BOGJX8, BOGJX9, BOGJY2 and BOGJY3 have been flagged "U".

Due to the presence of a positive preparation blank result, manganese
results in SDG No. W0699-QES sample numbers BOGJS9, BOGJVO, BOGJVB,
BOGJV9, BOGJWO, BOGJW1, BOGJW4, BOGJW5, BOGJY2 and BOGJY3 have
been flagged "U".
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Due to the presence of a positive preparation blank result, all vanadium
results in SDG No. W0699-QES in all samples except BOGJX4 and BOGJX5 have
been flagged "U".

Due to the presence of a positive preparation blank result, all zinc results in
all samples in SDG No. W0699-QES except BOGJX4 and BOGJX5 have been
flagged "U".

Due to the presence of a positive preparation blank result, the aluminum
result for SDG No. W0721-QES sample number BOGHX7 has been flagged "U".

Due to the presence of a positive preparation blank result, the beryllium
results for SDG No. W0721-QES sample numbers BOGHX7, BOGJV2, and
BOGJW2 have been flagged "U".

Due to the presence of a positive preparation blank result, the iron results for
SDG No. W0721-QES, sample numbers BOGJV6, BOGJV7, BOGJW2, BOGJW3,
BOGJYO and BOGJY1, have been flagged "U".

Due to the presence of a positive preparation blank result, the zinc results
for SDG No. W0721-QES sample numbers BOGJV7, BOGJW2, BOGJYO and
BOGJY1 have been flagged "U".

To avoid masking potential sources of contamination, professional
judgement was used to determine that for SDG Nos. W0699-QES and W0721-
QES, the trip blank and equipment blank results would not be qualified based on
method blank results.

Due to the presence of a positive preparation blank result, the zinc result in
SDG No. LK5379-LAS sample number BOGJY4 has been flagged "U".

All other preparation blank results were acceptable.

2.5 ACCURACY

2.5.1 Matrix Spike Samples

Matrix spike analyses are used to assess the analytical accuracy of the
reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike recoveries must fall within the range of 75%
to 125%. Samples with a spike recovery of less than 30% and a sample value

below the IDL are rejected and flagged "UR". Samples with a spike recovery of

30% to 74% and a sample result less than the IDL are qualified "UJ". Samples

with a spike recovery of greater than 125% or less than 75% and a sample result
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greater than the IDL are qualified "J". All samples with a spike recovery greater
than 125% and a sample result less than the IDL require no qualification.

All matrix spike recovery results were acceptable.

2.5.2 Laboratory Control Samples

The LCS monitors the overall performance of the analysis, including the
sample preparation. An LCS should be digested or distilled and analyzed with
every group of samples which have been prepared together. Non-detected sample
results with a LCS recovery between 50% and 79% are qualified as estimates and
flagged "UJ". Detected sample results with a LCS recovery between 50% to 79%
or greater than 120% are qualified as estimates and flagged "J". Associated
sample results with a LCS recovery less than 50% are rejected and flagged "R".

LCS results are not considered under Level C validation.

2.5.3 GFAA Analytical Spikes

The post-digestion analytical spike is analyzed to determine the extent of
interference in the sample matrix. The analytical spike recoveries establish the
accuracy of the individual GFAA determinations.

Positive sample results whose analytical spike results are outside the 85% to
115% control limit, but whose absorbances are less than 50% of the analytical
spike absorbance, are qualified as estimates and flagged "J". In cases where the
analytical spike recovery was less than 10 percent, all non-detects are rejected and
flagged "UR".

GFAA analytical spike results are not reviewed under Level C validation

2.5.4 Method of Standard Addition (MSA) Results

For all samples whose analytical spike results are outside the 85% to 115%
control limit and whose absorbances are greater than 50% of the analytical spike

absorbance, an MSA is required. In cases where the MSA correlation coefficient
was less than 0.995, the MSA analysis is repeated once. If the correlation
coefficient was still less than 0.995, samples are qualified as estimates and
flagged "J". If a sample required MSA analysis but was not analyzed, all
associated data must be qualified as estimates and flagged "J".

MSA results are not reviewed under Level C validation.
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2.6 ANALYTICAL PRECISION

2.6.1 Laboratory Duplicate Samples

The laboratory duplicate results are used to assess the precision of the
method by measuring a second aliquot of the sample that is treated the same way
as the original. If the RPD of the original sample and its duplicate is greater than
35% and the positive sample result is greater than five times the CRDL, the
associated sample result is qualified as an estimate and flagged "J". Also, if the
difference between the duplicate samples is greater than plus or minus the CRDL
and the positive sample result is less than five times the CRDL, the associated
sample result is qualified as an estimate and flagged "J".

All laboratory duplicate results were acceptable.

2.6.2 ICP Serial Dilution

The ICP serial dilution is used to determine whether significant physical or
chemical interferences exist due to sample matrix. If a sample concentration is
less than or equal to fifty times the IDL for an analyte and the %D is outside the
plus or minus 10% control limits the associated data are qualified as estimates and
flagged "J".

Serial dilution results are not reviewed under Level C validation.

2.6.3 Field Duplicates

Field duplicate results are compared using the same guidelines for
determining the RPD between a sample and its duplicate. According to WHC
validation guidelines, no qualifiers are assigned based on field duplicate results.
Field duplicate results are discussed in section 1.0 of this report.

2.6.4 Field Split Samples

A field split sample is a representative sample from a sampling event that is
sent to a third party laboratory. The field split sample results are evaluated by
comparing the corresponding sample results to the reference laboratory sample
results. According to WHC validation guidelines, no qualifiers are assigned based
on field split results. Field duplicate results are discussed in section 1.0 of this
report.
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2.6.5 GFAA Duplicate Injections

Each GFAA analysis requires a minimum of two injections (burns), except for
full MSAs. The RSD for the duplicate injections must be within the control limits
of plus or minus 20% for samples with concentrations greater than the CRQL. If
these requirements are not met, the analytical sample must be rerun once (i.e., two
additional burns). If the readings are then still outside the QC limits, the result is
qualified as an estimate and flagged "J".

GFAA duplicate injections are not reviewed under Level C validation.

2.7 SAMPLE DETECTION LIMITS

The objective of reviewing detection limits is to verify that reported
detection limits are less than or equal to the CRDL. All sample results and reported
detection limits were acceptable.

2.8 SYSTEM PERFORMANCE AND OVERALL ASSESSMENT

Positive preparation blank contamination was detected in numerous samples.
Associated sample results were flagged accordingly. Two samples were not
preserved as required by the analytical method and WHC guidelines and were
qualified as estimates and flagged "J/UJ". Data flagged "J" indicates that the
associated concentration is an estimate, but per WHC guidelines, the data are
usable for decision making purposes. All other validated results are considered
accurate within the standard error associated with the methods.

All metals data packages submitted for validation were found to be 100%

complete.
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3.0 GENERAL CHEMISTRY DATA VALIDATION SUMMARY

3.1 SUMMARY

Holding times were exceeded for pH, turbidity, nitrate, nitrite, and phosphate

in all samples in all SDGs. All associated positive sample results were qualified as
estimates and flagged "J" and all non-detects rejected and flagged "UR". Samples
submitted for TPH analysis in SDG Nos. W0690-QES, W0699-QES and W0721-
QES and oil and grease analysis in SDG No. LK5379-LAS were not preserved as

called for in the analytical method and WHC guidelines and were, therefore,
rejected and flagged "R/UR".

With the above noted exceptions, the project-specific data quality objectives

in terms of precision, accuracy, completeness, represenativeness, and
comparability have been met.

3.2 HOLDING TIMES

Analytical holding times were assessed to ascertain whether the holding

time requirements were met by the laboratory. The holding time requirements are

as follows: 28 days for fluoride, chloride, sulfate, specific conductivity and oil and

grease; 14 days for total petroleum hydrocarbons; 48 hours for turbidity, nitrate,

nitrite and phosphate and immediately for pH.

If holding times are exceeded, but not by greater than two times the limit, all

associated sample results are qualified as estimates and flagged "J" for detects
and "UJ" for non-detects. If holding times are exceeded by greater than two times

the limit, all associated detected sample results are qualified as estimates and

flagged "J" and all non-detects are rejected and flagged "UR".

The holding time for nitrate was exceeded by less than two times the limit

for SDG No. W0690-QES samples BOGHX8, BOGHX9 and BOGHYO and by greater

than twice the limit for sample numbers BOGHX6, BOGJS1, BOGJS2, BOGJT4,

BOGJT5, BOGJT6, BOGJT7, BOGJT8, and BOGJT9. All associated results were

detects and were, therefore, qualified as estimates and flagged "J".

The holding time for nitrite was exceeded by less than two times the limit

for SDG No. W0690-QES samples BOGHX8, BOGHX9 and BOGHYO. All
associated results were non-detects, and were therefore flagged "UJ". The

holding time for nitrite was exceeded by greater than twice the limit for sample

numbers BOGHX6, BOGJS1, BOGJS2, BOGJT4, BOGJT5, BOGJT6, BOGJT7,

BOGJT8, and BOGJT9. All associated results were non-detects and were,

therefore, rejected and flagged "UR".
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The holding time for orthophosphate was exceeded by less than two times
the limit for SDG No. W0690-QES samples BOGHX8, BOGHX9 and BOGHYO. All
associated results were non-detects and, therefore, flagged "UJ". The holding
time for orthophosphate was exceeded by greater than twice the limit for sample
numbers BOGJS1, BOGJS2, BOGHX6, BOGJT4, BOGJT5, BOGJT6, BOGJT7,
BOGJT8, and BOGJT9. All associated results were non-detects and were,
therefore, rejected and flagged "UR".

The holding time for pH was exceeded by less than two times the limit for

SDG No. W0690-QES samples BOGJS1, BOGJT4, BOGJT6 and BOGJT8. All
associated results were detects and were, therefore, flagged "J".

The holding time for turbidity was exceeded by greater than two times the

limit for SDG No. W0690-QES samples BOGHX6, BOGHXB, BOGHX9, BOGJS1,

BOGJT4, BOGJT6, BOGJT8 and BOGHYO. All associated results were detects and

were, therefore, flagged "J".

The holding time for nitrate was exceeded by less than two times the limit

for SDG No. W0699-QES samples BOGJW4 and BOGJW5 and by greater than

twice the limit for sample numbers BOGJS8, BOGJS9, BOGJTO, BOGJT1, BOGJT2,

BOGJT3, BOGJVO, BOGJV1, BOGJV8, BOGJV9, BOGJWO, BOGJW1, BOGJX4,

BOGJX5, BOGJXB, BOGJX9, BOGJY2 and BOGJY3. All associated results were

detects and were, therefore, qualified as estimates and flagged "J".

The holding time for nitrite was exceeded by greater than twice the limit for
SDG No. W0699-QES sample numbers BOGJSB, BOGJS9, BOGJTO, BOGJT1,

BOGJT2, BOGJT3, BOGJVO, BOGJV1, BOGJVB, BOGJV9, BOGJWO, BOGJW1,

BOGJX4, BOGJX5, BOGJX8, BOGJX9, BOGJY2 and BOGJY3. All associated

results were non-detected and were, therefore, rejected and flagged "UR".

The holding time for nitrite was exceeded, but not by greater than twice the

limit, for SDG No. W0699-Q.ES sample numbers BOGJW4 and BOGJW5.

Therefore, the associated results, both non-detects, were qualified as estimates

and flagged "UJ".

The holding time for orthophosphate was exceeded by greater than twice

the limit for SDG No. W0699-QES sample numbers BOGJSB, BOGJS9, BOGJTO,

BOGJT1, BOGJT2, BOGJT3, BOGJVO, BOGJV1, BOGJV8, BOGJV9, BOGJWO,

BOGJW1, BOGJX4, BOGJX5, BOGJXB, BOGJX9, BOGJY2 and BOGJY3. All

associated results were non-detected, and therefore rejected and flagged "UR".

The holding time for orthophosphate was exceeded, but not by greater than

twice the limit for SDG No. W0699-QES sample numbers BOGJW4 and BOGJWS.

Therefore, the associated results, both non-detects, were qualified as estimates

and flagged "UJ".
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The holding time for turbidity was exceeded by greater than twice the limit
for SDG No. W0699-QES sample numbers BOGJS8, BOGJTO, BOGJT2, BOGJVO,
BOGJV8, BOGJWO, BOGJW4, BOGJX4, BOGJX8 and BOGJY2. All associated
results were detects and were therefore qualified as estimates and flagged "J".

The holding time for pH was grossly exceeded for SDG No. W0699-QES
sample numbers BOGJS8, BOGJTO, BOGJT2, BOGJVO, BOGJV8, BOGJWO,
BOGJW4, BOGJX4, BOGJX8 and BOGJY2. Therefore, the associated results were
qualified as estimates and flagged "J".

The TPH method requires that water samples be preserved with 5 ml of HCI
if analysis will not be performed within several hours of sampling. No
preservatives were added to any of the sample aliquots in SDG Nos. W0690-QES,
W0699-QES and W0721-QES used for TPH analysis, nor were they analyzed
within several hours of sampling. Therefore, since all TPH results were non-
detects, all TPH results have been rejected and flagged "UR".

The holding time for nitrate was exceeded by greater than twice the limit in
all SDG No. W0721-QES samples analyzed for anions. The associated detected
results in samples BOGHX7, BOGJV2, BOGJV6, BOGJV7, BOGJW2, BOGJW3,
BOGJYO and BOGJY1 were qualified as estimates and flagged "J". The associated
non-detected results in samples BOGJW6, BOGJW8, BOGJXO, BOGJX2, BOGJX3
and BOGJX6 were rejected and flagged "UR".

The holding time for nitrite was exceeded by greater than twice the limit for
SDG No. W0721-QES sample numbers BOGHX7, BOGJV2, BOGJV6, BOGJV7,
BOGJW2, BOGJW3, BOGJW6, BOGJW8, BOGJXO, BOGJX2, BOGJX3, BOGJX6,
BOGJYO and BOGJY1. All associated results were non-detects and were therefore
rejected and flagged "UR".

The holding time for orthophosphate was exceeded by greater than twice
the limit for SDG No. W0721-QES sample numbers BOGHX7, BOGJV2, BOGJV6,
BOGJV7, BOGJW2, BOGJW3, BOGJW6, BOGJW8, BOGJXO, BOGJX2, BOGJX3,
BOGJX6, BOGJYO and BOGJY1. All associated results were non-detects and were

therefore rejected and flagged "UR".

The holding time for pH was grossly exceeded for SDG No. W0721-QES
sample numbers BOGJV2, BOGJV6, BOGJW2, BOGJW6, BOGJWB, BOGJXO,
BOGJX2, BOGJX6 and BOGJYO. Therefore, the associated results were qualified

as estimates and flagged "J".

The holding time for turbidity was exceeded by greater than twice the limit

for SDG No. W0721-QES sample numbers BOGHX7, BOGJV2, BOGJV6, BOGJW2,
BOGJW6, BOGJW8, BOGJXO, BOGJX2, BOGJX6 and BOGJYO. The associated
results were all positive and therefore were qualified as estimates and flagged "J".
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The holding time for nitrate was exceeded by greater than twice the limit for
SDG No. LK5379-LAS sample numbers BOGJY4 and BOGJYS. Therefore, the
associated results, both detects, were qualified as estimates and flagged "J".

The holding time for nitrite was exceeded by greater than twice the limit for
SDG No. LK5379-LAS sample numbers BOGJY4 and BOGJY5. Therefore, the
associated results, both non-detects, were rejected and flagged "UR".

The holding time for orthophosphate was exceeded by greater than twice
the limit for SDG No. LK5379-LAS sample numbers BOGJY4 and BOGJY5.
Therefore, the associated results, both non-detects, were rejected and flagged
"UR".

The holding time for turbidity was exceeded by greater than twice the limit
for SDG No. LK5379-LAS sample number BOGJY4. Therefore, the associated
detected result was qualified as an estimate and flagged "J".

The holding time for pH was grossly exceeded for SDG No. LK5379-LAS sample
number BOGJY4. Therefore, the associated result was qualified as an estimate
and flagged "J".

The Oil and Grease method requires that water samples be preserved with 5
ml of HCl if analysis will not be performed within several hours of sampling. No
preservatives were added to the aliquot of SDG No. LK5379-LAS sample BOGJY4
which was used for Oil and Grease analysis, nor was the sample analyzed within
several hours of sampling. Therefore, since the Oil and Grease result was non-
detected, the result was rejected and flagged "UR".

Holding times for all other analytes met QC requirements.

3.3 CALIBRATIONS

3.3.1 Initial Calibration

The following calibration procedures must be conducted:

• At least one blank and three standards are used to establish the ion
chromatography, ion selective electrode, and spectrophotometer calibrations
prior to sample analysis with a correlation greater than or equal to 0.995.

• At least two reference buffers or standards at a high and low concentration
were used to calibrate the pH and conductivity meters.
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If any of these initial calibration requirements are not met, all associated data
are qualified "J" for detects and "UJ" for non-detects.

Initial calibration results are not reviewed under Level C validation.

3.3.2 Continuing Calibration Verification

All CCV standards must be analyzed within the required frequency or every
20 samples. The percent recoveries must fall within the 90%-110% acceptance
windows. If the recoveries fall outside this window, then all associated detects
are qualified as estimates and flagged "J" and all non-detects are flagged "UJ".

Continuing calibration results are not considered under Level C validation.

3.4 BLANKS

3.4.1 Laboratory Blanks

At least one laboratory preparation blank must be analyzed with each sample
batch. At least one initial calibration blank must be analyzed for every 20 samples.
As per WHC guidelines, no qualification of data based on blank contamination is
required.

All laboratory blank results were acceptable.

3.5 ACCURACY

3.5.1 Matrix Spike Recovery

Matrix spike analyses are used to assess the analytical accuracy of the
reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike recoveries must fall within the range of 75%
to 125%. Samples with a spike recovery less than 30% and a sample value below
the IDL are rejected and flagged "UR". Samples with a spike recovery between
30% and 74% and a sample value below the IDL are qualified as estimates and
flagged "UJ". Samples with a spike recovery of less than 75% or greater than
125% and a sample value greater than the IDL are qualified as "J". Finally,
samples with a spike recovery of greater than 125% and a sample value less than
the IDL are acceptable and do not require qualification.

All matrix spike recovery results were acceptable.
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3.5.2 Laboratory Control Sample Recovery

The LCS monitors the overall performance of all steps in the analysis,
including the sample preparation. An LCS should be prepared ( e.g., digested or
distilled) and analyzed with every group of samples which have been prepared
together. The performance criteria for aqueous LCS percent recovery is 80% to
120%. The performance criteria for solid LCS samples are established by the
manufacturer or the l aboratory.

LCS results are not reviewed under Level C validation.

3.6 PRECISION

3.6.1 Laboratory Duplicates

The laboratory duplicate sample analyses are used to measure laboratory
precision and sample homogeneity. Laboratory duplicate RPDs must fall below
20% for waters and 35% for soils. If an RPD for an aqueous sample is greater
than 20% and the sample result is less than five times the CRDL, all associated
detects are qualified as estimates and flagged "J". If the range between duplicate
aqueous samples is greater than plus or minus the CRDL and the sample result is
less than five times the CRDL, all associated detects are qualified as estimates and
flagged "J". If an RPD for soil samples is greater than 35% and the sample result
is greater than five times the CRDL, all associated detects are flagged "J". If the
range between duplicate soil samples is greater than plus or minus two times the
CRDL and the sample result is less than five times the CRDL, then all detects are
flagged "J".

All laboratory duplicate results were acceptable.

3.6.2 Field Duplicates

Field duplicate sample analyses are used to measure both the lab and field
sampling procedure precision. Field duplicate results are compared using the same
guidelines for determining the precision between a sample and its duplicate. Under
WHC validation guidelines, data are not qualified based on field duplicate results.
Results of the field duplicate samples are discussed in section 1.0 of this report.

3.6.3 Field Split Samples

A field split sample is a representative sample from a sampling event that is

sent to a third party laboratory. Field split sample results are evaluated by
comparing the corresponding sample results to the reference laboratory sample
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results. Under WHC validation guidelines, data qualification is not required based
on field split results. Results of the field split samples are discussed in section 1.0.

3.7 SAMPLE DETECTION LIMITS

The sample detection limits were evaluated to ensure that all analytes were

analyzed for at or below the CRDL. All sample detection limits were acceptable.

3.8 OVERALL ASSESSMENT AND SUMMARY

Holding times for pH, turbidity, nitrate, nitrite, and phosphate were exceeded

for all samples in all SDGs. All results were qualified as estimates and flagged

"J/UJ" or rejected and flagged "UR". TPH results in SDG Nos. W0690-QES,

W0699-QES and W0721-QES were rejected and flagged "UR" due to the lack of a

preservative. Oil and grease results in SDG No. LK 5379-LAS were rejected and

flagged "UR" due to the lack of a preservative. Data flagged "J" indicates that the

associated concentration is an estimate, but under WHC guidelines, the data are

considered usable for decision making purposes. Rejected data is not useable and

should not be reported. All other validated results are considered accurate within

the standard error associated with the methods.

All packages submitted for validation contained data that was rejected and

flagged "R/UR", resulting in an overall completeness of 73%.
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4.0 RADIOCHEMISTRY DATA VALIDATION SUMMARY

4.1 SUMMARY

Due to a high LCS percent recovery, sample BOGJV2 in SDG No. W0721-
QES was qualified as estimated and flagged "J". Due to the lack of a matrix spike
analysis, all tritium results in SDG Nos. W0699-QES and W0721-QES were
qualified as estimates and flagged "J/UJ".

With the exceptions noted above, the project-specific data quality objectives
in terms of precision, accuracy, completeness, represenativeness, and
comparability have been met.

4.2 HOLDING TIMES AND SAMPLE PREPARATION

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analyses is six
months. Tritium sample preparation requires distillation. Tritium samples must be
analyzed within seven days of distillation.

All holding times and sample preparation measures were acceptable.

4.3 CALIBRATIONS

Instrument calibration is performed to establish that the counters used to
determine radionuclide activities are capable of producing acceptable and reliable
analytical data. Each counting system must be factory calibrated at installation
and after any maintenance or repair. Calibration consists of an instrument
efficiency determination for each applicable radionuclide. Continuing calibration
checks are performed to verify that instrument performance is stable and
reproducible.

Calibration results, including efficiency checks and background counts, are
not reviewed Level C validation.

4.4 LABORATORY BLANKS

Laboratory blank samples are analyzed to determine if positive results are
due to laboratory reagent, sample container, or detector contamination. If blank

analysis results indicate the presence of an analyte above the MDA, the following

qualifiers were applied: All positive sample results less than five times the highest
blank concentration are qualified as estimates; sample results below the MDA are
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elevated to the MDA and qualified as undetected; sample results above the MDA
and greater than five times the highest blank concentration are not qualified.

All laboratory blank results were acceptable.

4.5 ACCURACY

4.5.1 Laboratory Control and Matrix Spike Samples

Accuracy was evaluated by analyzing soil or distilled water samples spiked
with known amounts of radionuclides. The sample activity as determined by
analysis is compared to the known activity to assess accuracy. The acceptable
laboratory control sample recovery range is 70% to 130%, while that for a matrix
spike is 60% to 140%. Spike sample results outside the above ranges resulted in
associated sample results being qualified as estimates, rejected, or not qualified,
depending on the activity of the individual sample.

Due to an LCS recovery of 481 percent, all gross alpha results in SDG No.
W0721-QES were qualified as estimates and flagged "J/UJ".

Due to the lack of a matrix spike analysis, all tritium results in SDG Nos.
W0699-QES and W0721-QES were qualified as estimates and flagged "J/UJ".

All other laboratory control and matrix spike sample results were acceptable.

4.6 PRECISION

4.6.1 Laboratory Duplicates

Analytical precision is expressed by the RPD between the recoveries of

duplicate matrix spike analyses performed on a sample. Precision is also be
assessed using unspiked duplicate sample analyses. If both sample and replicate
activities are greater than five times the CRDL and the RPD is less than 35% for

soil samples and less than 20% for water samples, the results are acceptable. If
either activities are less than five times the CRDL, a control limit of less than or

equal to two times the CRDL is used for soil samples and less than or equal to the

CRDL for water samples. If the RPD is outside the applicable control limit,
associated results are qualified as estimates and flagged "J/UJ".

All laboratory duplicate results were acceptable.
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4.6.2 Field Duplicates

Field duplicate results are compared using the same guidelines for
determining the RPD between a sample and its duplicate. Under WHC validation
guidelines, data qualification is not required based on field duplicate results.
Results of the field duplicate samples are discussed in section 1.0.

4.6.3 Field Split Samples

A field split sample is a representative sample from a sampling event that is
sent to a third party laboratory. The field split sample results are evaluated by
comparing the corresponding sample results to the reference laboratory sample
results. Under WHC validation guidelines, data qualification is not required based
on field split results. Results of the field split samples are discussed in section 1.0.

4.7 SAMPLE RESULTS QUANTITATION, VERIFICATION AND REPORTED
DETECTION LIMITS

The MDA for each analyte was assessed to ensure that it met the CRDL.
The reviewer verified that the reported detection limits were at or below the CRDL.

4.8 SYSTEM PERFORMANCE AND OVERALL ASSESSMENT

Due to a 481 percent LCS recovery, all gross alpha results in SDG No.
W0721 were qualified as estimates and flagged "J/UJ". Due to the lack of a
matrix spike analysis with SDG Nos. W0699-QES and W0721-QES, all tritium
results were qualified as estimates and flagged "J/UJ". Data flagged "J" indicate
the associated concentration is an estimate, but under WHC guidelines, the data
are considered usable for decision making purposes. All other validated results are
considered accurate within the standard error associated with the methods.

All data packages were found to be 100% complete.
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INORGANICANALYSIS, WATER MATROC, (ugA)

C

Page_1_of 2_

Proect: BECHTEL-HANFORD
Leborato : Ouanterra
Cese SDG: W0699
Sam le Number BOGJSB BOGJS9 BOGJfO BOGJr1 BOGJi2 BOGJr3 BOGJVO B0GJV1 BOGJVB B0G.N9
LocnUon 199-N-21 199-N-21 199-N-25 199-N-25 199-N-26 199-N-26 199-N-54 199-N-54 199-N-75 199-N-78
Remnrke
Sample Date
no en n ee
Aluminum 200

09 14 5
eau

24.6 U

09 14 5
eeu

26.3 U

09105195
eeu

24.6 U

09 05/95
Result

24.6 U

09/05/95
eeu
25.0 U

09 05 5
eau
24.6 U

09 13 5
ri esuftlQ

24.6 U

09 13 5
Result

24.6 U

09/12/95
eau
24.8 U

09/12/95
esu
24.6 U

Antimon 60 45.9 U 45.9 U 45,9 U 45.9 U 45.9 U 45.9 U 45.9 U 45.9 U 45.9 U 45.9 U
Arsenic 10 NA NA NA NA NA NA NA NA NA NA
Barium 200 30.4 30.5 43.4 42.6 51.6 51.0 67.4 72.4 26.8 28.0
Be Ilium 5 0.91 U 1.4 U 0.61 U 0.61 U 0.62 U 0.50 U 0.92 U 1.3 U 0.69 U 0.92 U
Cadmium 5 3.1 U 3.1 U 3•1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U
Celcium 5000 73100 75400 29000 28900 43400 42700 124000 135000 30200 30000
Chromium 10 3.3 2.8 U 13.1 4.8 26.4 3.2 8.4 2.8 U 2.8 U 2.8 U
Cobelt 50 4.3 U 4.3 U 4.3 U 4.3 U 4.3 U 4.3 U 4.3 U 4.3 U 4.3 U 4.3 U
Copper 25 29.2 U 37.0 U 14.2 U 3.6 U 17.0 U 3.6 U 30.1 U 35.5 U 9.0 U 23•0 U
Iran 100 228 U 65.6 U 211 U 175 U 582 101 U 82.2 U 92.8 U 36.7 U 40.6 U
Lend 3 NA NA NA NA NA NA NA NA NA NA
Magnesium 5000 15600 15900 7990 7870 9400 9320 21200 22800 6280 5300
Man aneee 15 13.2 8.0 U 30.1 33.6 49.5 34.7 7.8 U 10.5 4.6 U 5.3 U
Mercu 0.2 NA NA NA NA NA NA NA NA NA NA
N ckel 40 14.2 U 14.2 U 14.2 U 14.2 U 16.6 14.2 U 14.2 U 15,9 14.2 U 14.2 U
Potasalum 5000 8560 9100 4810 4740 6050 5290 6120 4890 2310 2300
Selenium 5 NA NA NA NA NA NA NA NA NA NA
Silver 10 22 U 2.2 U 2.2 U 2.2 U 22 U 2.2 U 22 U 9.3 2.2 U 2.2 U
Sodium 5000 131000 131000 133000 128000 109000 113000 45900 49200 3070 3020
Thalllum 10 NA NA NA NA NA NA NA NA NA NA
Vanadium 60 32.9 U 43.7 U 13.7 U 20.1 U 24.6 U 19.4 U 28.2 U 34.4 U 14.9 U 27.2 U
Zlnc 20 21.6 U 21.1 U 28.9 U 24.2 U 12.8 U 14.7 U 15.1 U 15.7 U 36.6 U 12.2 U

NA a Not Analyzed
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INORGANICANALYSIS, WATER MATRIX, (ug/I) Page_2_o}_2_

Proect: BECHTEL-HANFORD
Laborato : Quenterra

SDG: W0699Cese
Sample Number BOGJWO BOGJWI BOGJW4 BOGJJtl5 BOGJX4 BOGJXB B0GJX9 BOGJY2 BOGJY3
Loc ation 199-N-76 199- -78 199-N-80 199-N-80 199-N-54 199-N-54 199-N-54 199-N-75 199-N-75
Remarks Trip blank Du Ilcate Du ibate Du Iloate Du p licate
Sample Date 09/05/95 09/05/95 09/11/95 09/11/95 09/13/95 09/13/95 09/13/95 09112/95 09/12/95
Inorganic Anel a CRDL Result Q Result Q Result Q Result Q Result Q Result

V

Result Q Result Q Result Q Result Q
Aluminum 200 24.6 24.6 24.6 U 24.6 U 24.6 U 37.1 UJ 24.6 U 24.6 U 24.6 U
Antimon 60 45.9 U 45.9 U 45.9 U 45.9 U 45.9 U 45.9 UJ 45.9 U 45.9 U 45.9 U
Anenic 10 NA NA NA NA NA NA NA NA NA
Barlum 200 17.9 18.6 31.2 31.5 5.0 72.1 J 74.3 26.3 26.4
Be Ilium 5 0.50 U 0.69 U 0.84 U 0.92 U 0.92 0.9 1.6 UJ 1.5 U 0.68 U 0.92 U
Cadmium 5 3.1 U 3,t U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 UJ 3.1 U 3,1 U 3.1 U
Celcium 5006 28300 28500 34100 33600 1850 1740 135000 J 140000 29400 29200
Chromium 10 3.1 2.8 U 199 179 2.8 U 2.8 U 6.3 J 2.8 U 2.8 U 2.8 U
Cobalt 50 4.3 U 4.3 U 4.3 U 4.3 U 4.3 U 4.3 U 4.3 UJ 4.3 U 4.3 U 4.3 U
Co er 25 13.6 U 5,2 U 19.7 U 18.2 1.5 21.1 9.0 21.6 UJ 31.6 U 11.6 U 19.6 U
Iron 100 41.0 U 56.2 U 94.5 U 41.7 U 37.5 32.7 103 UJ 90.8 U 30.9 U 39.1 U
Lead 3 NA NA NA NA NA NA NA NA NA NA
Ma neslum 5000 4890 5000 16300 15900 649 640 22900 J 23300 5140 5140

Manganese 15 3.3 U 4.5 U 7.7 U 7.4 U 4.6 4.2 10.3 J 10.4 3.7 U 5.1 U
Mercury 0.2 NA NA NA NA NA NA NA NA NA NA
Nlckel 40 14.2 U 14.2 U 14.2 U 14.2 U 14.2 U 14.2 U 14.2 UJ 14.2 U 14.2 U 14.2 U
Potesaium 6000 2290 2540 4900 5220 1130 1450 5830 J 6470 2420 2510
Selenium 5 NA NA NA NA NA NA NA NA NA NA
311ver 10 2.2 U 2.2 U 2.2 U 2.2 U 4.1 2.2 U 3.5 J 2,2 U 2.2 U 2.2 U
Sodium 5000 2990 3000 24100 23300 464 449 49300 J 49600 2980 2960

Thalllum 10 NA NA NA NA NA NA A NA NA
Vanadium 50 7.2 U 16.3 U 31.1 U 36.6 U 21.g 19.8 37.4 UJ 42.3 U 17.3 U 25.4 U
Zlnc 20 10.4 U 16.1 U 14,5 U 36.3 U 14.2 13.6 32.8 UJ 15.8 U 28,2 U 12.3 U

^^yc
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Proed: BECHTEL-HANFORD
Laborato : Ouantetra
Case SDG: W0721
Sam ple Number B0GHX7 BOGJV2 BOGJV6 BOGJV7 BOGJW2 BOGJW3 BOGJW6 BOGJWS BOGJXO
Location 199-N- 3 199-N-64 199-N-70 199-N-70 199-N-77 199-N-77 199-N-64 199-N-20
Remarks EB EB EB
Sam le Date 09/16195 09/20/95 09/18/95 09/18/95 09/15/95 09/15/95 09/16/95 09/20/95 09/20/95
nor an c na en CROL Result Result esu Result Result Result Result Result Result

%

Aluminum 200 44.2 U 632 24.6 U 24.6 U 24.6 U 24.6 U 24.6 U 24.6 U 24.6 U
Antimony 60 45.9 U 45.9 U 45.9 U 45.9 U 46.9 U 45.9 U 45.9 U 45.9 U 45.9 U
Badum 200 188 122 35.4 34.8 37.9 37.9 5.2 5.2 5.2
Be llum 5 0.84 U 1.1 U 0.61 U 0.60 U 0.66 U 0.50 U 0.60 U 0.67 0.50 U
Cadmium 5 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 31
Calcium 5000 172000 116000 36400 36400 30500 31200 1700 1780 1820 1670 J
Chromium 20 9.8 89.8 11.5 10.8 11.2 3.2 U 2.8 U 2.8 U 2.8 U 4.8 J
CobaR 50 4.3 U 4.3 U 4.3 U 4.3 U 4.3 U 4.3 U 4.3 U 4.3 U 4.3 U 4.3 UJ

Copper 25 21.8 30.3 4.7 U 4.7 U 4.7 4.7 U 4.7 U 5.4 4.7 U 4.7 UJ
Iron 100 267 1550 56.4 U 34.6 U 63.5 U 32.2 U 28.1 29.4 29.1 24.2 J

Ma nesium 5000 30500 24200 10300 10400 7900 8040 237 439 393 340 J

Manganese 15 14.8 46.1 4.1 3.6 4.1 3.3 1.8 3.4 3.5 3.5 J
Nickei 40 14.2 U 52.9 14.2 U 14.2 U 14.2 U 14.2 U 14.2 U 14.2 U 14.2 U 14.2 UJ
Potanaium 5000 4330 5290 3070 3200 3890 3820 1060 U 1060 U 1060 U 1060 UJ
Sliver to 4.6 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.7 U 2.2 U 4.3 U 2.2 UJ

Sodium 5000 17600 15700 6640 6990 171000 172000 240 291 279 253 J

Vanadium 50 23.1 31.3 22.3 21.8 26.8 23.2 3.8 U 8.2 6.4 4.9 J

Zinc 20 40.7 65.9 46.8 19.4 U 27.9 U 44.4 33.5 19.4 30.7 41.2 J

1Z l^lkS
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EB - Equipment Blank
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Pro ect: BECHTEL-HANFORD
Laborato : Quanterra
Cnae SDG: W0721
Sam ple Number B00JX3 BOGJX6 BOGJYO BOGJYI
Locatlon 199-N-64 199-N-70 199-N-70
Remarks Tri p Blank Trip Blank Du plicate Du Icate
Sample Date 09/15/95 09/20/95 09/18/95 09/18/95

Inorganic Anal es CRDL Result - Q Result Q Result Q Result Q Result Q Result Q Result 0 Result 0 Result Q Result Q
Alumtnum 200 24.6 U 24.6 U 24.6 U 24.6 U

Antimony 80 45.9 U 45.9 U 45.9 U 45.9 U
Barium 200 5.2 7.0 35.1 35.8
Be Iium 6 0.50 U 0.67 0.61 U 0.59 U

Cadmium 5 3.1 U 3.1 U 3.1 U 3.1 U
Calclum 5000 1830 1790 36400 37100

Chromium 20 2.8 U 2.8 U 14.7 11.1
Cobalt 60 4.3 U 4.3 U 4.3 U 4.3 U

Co er 25 4.7 U 18.4 4.7 U 4.7 U
Iron 100 31.8 33.5 58.5 U 37.8 U

Mn nesium 6000 375 484 10400 10600

Manganese 15 2.0 3.6 3.9 4.1
Nickel 40 14.2 U 14.2 U 14.2 U 14.2 U
Potasslum 5000 1060 U 1060 U 3240 4330

Silver 10 2.4 U 2.2 U 2.2 U 2.2 U
Sodium 5000 1110 341 6780 7140

Vanadlum 50 3.8 U 13.2 24.6 23.0
Zinc 20 20.7 19.5 28.5 U 28.3 U

'2If( q 5
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INORGANIC ANALYSIS, WATER MATRIX, (mgN) Page_t_ ot 1_

Pro ect: BECHTEL-HANFORD
Laborato : Lockheed
Caae SDG: LK6379
Sam ple Number B0GJY4 BOGJYS
Locatlon 199-N-21 199-N-21
Remarks S lit S lit
Sam pl e Date 09/14195 09114195
Inorganic Anal ea CRDL Result Q Result Q Result 0 Result Q Result Q Result Q Result Q Result Q Result Q Result Q
Aluminum 0.2 0.035 0.039

Antimony 0.06 0.058 U 0.058 U

Araenic 0.01 0.098 U 0.098 U

Barium 0.2 0.0301 0.030

Ber llium 0.005 0,0010 U 0.0010 U

Cadmium 0.005 0.0050 U 0.0050 U

Calcium 6 82 9o

Chromlum 0.01 0.0043 0.0030 U
Cobalt 0.05 0.00 601 U 0.0076

Copp er 0.025 0.0 0301 U 0.0030 U

Iron 0.1 0.16 0.012 U
Lead 0.003 0.056 U 0.056 U

Ma nealum 5 17 18

Manganese 0.015 0,0042 0.0020 U

Mercury 0.0002 NA NA
Nickel 0.04 0.016 U 0.015 U

Potaasium 5 7.4 7.9
Selenium 0.005 0.087 U 0.087 U

Silver 0.01 0.004 U 0.0040 U

Sodium 5 150 150

Thatlium 0.01 0.075 0.089

Vanadium 0.05 0.008 0.0085

Zinc 0.02 0.019 U 0.011

`211 [s^
PI/0-

NA - Not Analyzed
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

I

B0GJS8

ILab Name: QUANTERRA MO Contract: 550.99
Lab Code: ITMO Case o.: SAS No.: SDG No.: 0699
Matrix (soil/water): WATER ---L-b Sample ID: 9364-001
Level (low/med): LOW Date Received: 09/15/95
% solids: 0.-0

Concentration Units (ug/L or mg/kg dry weight): IIG/L

CAS No. Analyte Concentration C Q

429-90- A-TU-M3-UUM 24. U
7440-36-0 Antimony 45.9 U
7440-39-3 Barium 30.4 B
7440-41-7 Beryllim 0.91
7440-43-9 Cadms.um 3.1 U
7440-70-2 Calcium -------=100
7440-47-3 Chromium 3.3
7440-48-4 Cobalt 4.3 U
7440-50-8 Copper
7439-89-6 Iron 228
7439-95-4 Magnesium ---------1'9600
7439-96-5 Manganese 13.2
7440-02-0 Nickel 14.2 U
7440-09-7 Potassium 8560
7440-22-4 Silver 2.2 U
7440-23-5 Sodium 1=1000
7440-62-2 Vanadium 32:9
7440-66-6

_
Zinc 21.6

Color Before:
Color After:

Clarity Before:
Clarity After:

41

P
P
P
P l.l
P =
P
P
P_
P ((
P ll

^P-

Texture:
Artifacts:

Comments: s4̂ ^ 5
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

^ BOGJS9

ILab Name: QUANTERRA MO Contract: 550.99
Lab Code: ITMO Case o.: SAS No.: ^DG No.: 0699

Matrix (soil/waer): WATER ab Sample ID: 9364-002

Level (low/med): LOW Date Received: 09/15/95

a Solids: 0-b

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C Q

4 uminum
7440-36-0 Bntimony 45.9 U
7440-39-3 Barium 30.5 B
7440-41-7 Beryllium 1.4 jr
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium --------75400
7440-47-3 Chromium 2.8 ^J
7440-48-4

_
Cobalt 4.3 U

7440-50-8 Copper N7.0
7439-89-6 Iron 55.6
7439-95-4 Magnesium 15900
7439-96-5 Manganese 8.0
7440-02-0 Nickel 14.2 U
7440-09-7 Potassium 9100
7440-22-4 Silver 2.2 U
7440-23-5 Sodiuiri 1 1000
7440-62-2 Vanadium 43.7 ^
7440-66-6

_
Zinc 21.1

M

P U
P
P
P
P
P U.
P (.L
P_
P u
P

P
P
P tA.
P C^

Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Gomments: S
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U.S. EPA - CLP

1 • EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

BOGJTO
Lab Name: QUANTERRA MO Contract: 550.99
Lab Code: ITMO Case No.: SAS No.: SDG No.: 0699
Matrix (soil/water): WATER `L-b Sample ID: 9273-001
Level (low/med): LOW Date Received: 09/06/95
% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CBS No. Analyte Concentration C Q M

-42 ums.num 24. F•7 F
7440-36-0 Antimony 45.9 U P
7440-39-3 Barium 43.4 B P
7440-41-7 Berylliu 0.61 P
7440-43-9 Cadmium 3.1 II P
7440-70-2 Ca7.cium -----=000
7440-47-3 Chromium 13.1 1E P
7440-48-4

_
Cobalt 4.3 U P

7440-50-8 Copper 14.2 P
7439-89-6 Iron 211
7439-95-4 Magnesi.um P
7439-96-5 Manganese 30.1 - P
7440-02-0 Nickel 14.2 ^f P
7440-09-7 Potassium 4810 B
7440-22-4 Silver 2.2 U P
7440-23-5 Sodium 1 3000 P
7440-62-2 Vanadium 13.7 P
7440-66-6

_
Zinc 28.9 L P

Color Before:
Color After:

u

I LL

Iti

Clarity Before: Texture:
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

I BOGJTI
Lab Name: QUANTERRA MO Contract: 550.99 J
Lab Code: ITMO Case No.: SAS No.: -s-DG No.: W0699
Matrix (soil/water): WATER ---L-aS Sample ID: 9273-005
Level (low/med): LOW Date Received: 09/06/95
% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): IIG/L_

CAS No. Analyte Concentration C Q

429-90- uminum 24.6 U
7440-36-0 Antimony 45.9 U
7440-39-3 Barium 42.6 B
7440-41-7 Berylla, 0.61
7440-43-9 Cadmium 3.1 U
7440-70-2 Calciutn --------5w900 •
7440-47-3 Chromium' 4.8 F
7440-48-4

_
Cobalt 4.3 U

7440-50-8 Copper 3.6 U
7439-89-6 Iron 175
7439-95-4 Magnesa.um -`7870

_

-7439-96-5 Manganese 33.6
7440-02-0 Nickel 14.2 U
7440-09-7 Potassium 4740 B
7440-22-4 Silver 2.2 U
7440-23-5 Sodiuta 128000
7440-62-2 Vanadium 20.1
7440-66-6

_
Zinc 24.2
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U.S. EPA - CLP

1 EPA SAMPLE NO.
Ttlnuc:nnrTC ANALYSES DATA SHEET

Lab Name: QIIANTERRA MO
Lab Code: ITMO Case No.:
Matrix (soil/water): WATER
Level (low/med): LOW
c Solids: 0.0

^ BOGJT2
Contract: 550.99

D

SAS No.: SDG No.: W0699
L5i Sample ID: 9273-002

Date Received: 09/06/95

Concentration Units (ug/L or mg/kg dry weight): IIG/L

CAS No. Analyte Concentration C Q M

42 -90-5 uminum 2 .0 ^
7440-36-0 Antimony 45.9 U P
7440-39-3 Barium 51.6 B p
7440-41-7 Beryllium 0.62 )ao P
7440-43-9 Cadmium 3.1 U P
7440-70-2 Calciuiri '--4-:9'400 P
7440-47-3 Chromium 26.4

_
p

7440-48-4
_

Cobalt 4.3 ^J P
7440-50-8 Copper 17.0 P
7439-89-6 Iron 582 P
7439-95-4 Magnesium 9400 - P
7439-96-5 Manganese 49.5 P
7440-02-0 Nickel 16.6 P
7440-09-7 Potassim 6050 P_
7440-22-4 Silver 2.2 U P
7440-23-5 Sodium 109000 P
7440-62-2 Vanadium 24.6 P
7440-66-6

_
Zinc 12.8 P_
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Color After: Clarity After: Artifacts: _
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

I BOGJT3
Lab Name: QUANTERRA MO Contract: 550.99
Lab Code: ITMO Case No.: SAS No.: ^-DG No.: W0699

Matrix (soil/water): WATER L-5 Sample ID: 9273-006
Level (low/med): LOW Date Received: 09/06/95
e Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C Q

42 Aluminum 24. U
7440-36-0 Antimony 45.9 U
7440-39-3 Barium 51.0 B
7440-41-7 Berylliu 0.50 U
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium 49700
7440-47-3 Chromium 3.2 f
7440-48-4

_
Cobalt 4.3 U

7440-50-8 Copper 3.6 U
7439-89-6 Iron 101
7439-95-4 Magneum 9320
7439-96-5 Manganese 34.7
7440-02-0 Nickel 14.2 6
7440-09-7 Potassim 5290
7440-22-4 Silver 2.2 U
7440-23-5 Sodiuiri 113000
7440-62-2 Vanadium 19.4
7440-66-6 Zinc 14.7
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U.S- EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

I BOGJVO
Lab Name: QUANTERRA MO Contract: 550.99 I
Lab Code: ITMO Case No.: SAS No.: --W)G No.: W0699
Matrix (soil/water): WATER ^^ Sample ID: 9347-003
Level (low/med): LOW, Date Received: 09/14/95
% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C Q M

-7429-90-5 ZTU-M3num 24. U P
7440-36-0 Antimony 45.9 U P
7440-39-3 Barium 67.4 B
7440-41-7 Beryliim 0.92
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium 1 4000 P
7440-47-3 Chromium 8.4 f P
7440-48-4

_
Cobalt 4.3 U P

7440-50-8 Copper 30.1 P
7439-89-6 Iron 82.2 P
7439-95-4 Magnesium 21200 P
7439-96-5 Manganese 7.8 P
7440-02-0 Nickel 14.2 U P
7440-09-7 Potasss.m 6120

^
P

7440-22-4 Silver 2.2 FT P
7440-23-5 Sodium` 4^900
7440-62-2 Vanadium 28.2
7440-66-6

_
Zinc 15.1 ^ P
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

I I
Lab Name: QUANTERRA MO Contract: 550.99

BOGJVI

Lab Code: ITMO Case No.: SAS No.: SDG No.: Wo 99
Matrix (soil/water): WATER -Ta Sample ID: 9347-006
Level (low/med): LOW Date Received: 09/14/95
o Solids: 0:0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

42 uminum 24.6 U
7440-36-0 Antimony 45.9 U
7440-39-3 Barium 72.4 B
7440-41-7 Beryllium 1.3
7440-43-9 Cadmium 3.1 II
7440-70-2 Calciutn -_-__-_1Y5000
7440-47-3 Chromium 2.8 U
7440-48-4 Cobalt - 4.3 U
7440-50-8 Copper ---75.5
7439-89-6 iron 92.8
7439-95-4 Magnesium 22800
7439-96-5 Manganese 10.5 9
7440-02-0 Nickel 15.9 B
7440-09-7 Potass3.m 4890 B
7440-22-4 Silver 9.3 B
7440-23-5 Sodium 49200
7440-62-2 Vanadiuu 34.4
7440-66-6

_
Zinc 15.7
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

I

BOGJVB

ILab Name: QUANTERRA MO contract: 550.99
Lab Code: ITMO Uase No.: SAS No.: SDG No.: W0699
Matrix (soil/water): WATER Lb Sample ID: 9336-002
Level (low/med): LOW Date Received: 09/13/95
% solids: 0:0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C Q

4 -90-5 uminum 24. U
7440-36-0 Antimony 45.9 U
7440-39-3 Barium 26.8 B
7440-41-7 Berylls.m 0.69
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium -------'U200
7440-47-3 Chromium 2.8
7440-48-4

_
Cobalt 4.3 U

7440-50-8 Copper 9.0
7439-89-6 Iron 3 6.7 j2r
7439-95-4 Magnesium 5280
7439-96-5 Manganese 4.6
7440-02-0 Nickel 14.2 U
7440-09-7 Potassium 2310 B
7440-22-4 Silver 2.2 U
7440-23-5 Sodium 3070
7440-62-2 Vanadium 14.9
7440-66-6

_
Zinc 36.6 ^
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U.S. EPA - CLP

1 EPA SAMPLE NO.
TNnRl.',ANTC ANA7,YSF.S DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITMO `Case No..
Matrix (soil/water): WATER
Level (low/med): LOW
% Solids: 0:U

Contract: 550.99
( BOGJV9

SAS No.: SDG No.: W0699
-L5B Sample ID: 9336-004

Date Received: 09/13/95

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

429-90-5 Zlu^m=um 24.6 U
7440-36-0 Antimony 45.9 U
7440-39-3 Barium 28.0 B
7440-41-7 Berylla.um 0.92 0
7440-43-9 Cadms.um 3.1 U
7440-70-2 Calcium-3U000
7440-47-3 Chromiua 2.8 U
7440-48-4

_
Cobalt 4.3 II

7440-50-8 Copper
7439-89-6 Iron 40.6
7439-95-4 Magnesa.um 5300
7439-96-5 Manganese 5.3
7440-02-0 Nickel 14.2
7440-09-7 Potassim 2300 B
7440-22-4 Silver 2.2 U
7440-23-5 Sodiuiri--"5020
7440-62-2 Vanadium 27.2
7440-66-6

_
Zinc 12.2
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO Contract: 550.99
I BOGJWO

Lab Code: ITMO Case o.: SAS No.: SDG No.: W0699

Matrix (soil/water): WATER L-b Sample ID: 9273-003

Level (low/med): LOW Date Received: 09/06/95

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C Q

7429-90-5 uminum 4.6 U
7440-36-0 Antimony 45.9 U
7440-39-3 Barium 17.9 B
7440-41-7 Beryllium 0.50 U
7440-43-9 Cadmium 3.1 U
7440-70-2 Calciuiri^^300
7440-47-3 Chromium 3.1
7440-48-4

_
Cobalt 4.3 U

7440-50-8 Copper 13.6
7439-89-6 Iron 41.0
7439-95-4 Magnesium 4890 B
7439-96-5 Manganese 3.3
7440-02-0 Nickel 14.2 U
7440-09-7 Potassiu 2290 B
7440-22-4 Silver 2.2 U
7440-23-5 Sodium' 2990
7440-62-2 Vanadium 7.2
7440-66-6

_
Zinc 10.4
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U.S. EPA - CLP

1 EPA SAMPLE NO.
TtJnar_ntvTr ANALYSES DATA Si-TFET

.Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Matrix (soil/water): WATER
Level (low/med): LOW
% Solids: 0.0

I I
Contract: 550.99

B0GJW1

SAS No.: SDG No.: W0699
LT Sample ID: 9273-004

Date Received: 09/06/95

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

429-90-5 umiaum 4.6 U
7440-36-0 Antimony 45.9 U
7440-39-3 Barium 18.6 B
7440-41-7 Beryllim 0.69
7440-43-9 Cadmium 3.1 U
7440-70-2 Calciuiri^500
7440-47-3 Chromium 2.8 ^J
7440-48-4 Cobalt 4.3 U
7440-50-8 Copper 5.2
7439-89-6 Iron 56.2
7439-95-4 Magnesium 5000 B
7439-96-5 Manganese 4.5
7440-02-0 Nickel 14.2 U
7440-09-7 Potassium 2540 B
7440-22-4 Silver 2.2 U
7440-23-5 Sodium 3000
7440-62-2 Vanadiuu 163.
7440-66-6 Zinc - 16 .1
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Matrix ( soil/wa'ter): WATER
Level (low/med): LOW
% Solids: 0.T

Contract: 550.99
BOGJW4

SAS No.: SDG o.: W0699
La Sample ID: 9319-001
Date Received: 09/12/95

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

42 uminum 24.6 F^i
7440-36-0 Antimony 45.9 U
7440-39-3 Barium 31.2 B
7440-41-7 Beryllus. 0.84 X
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium 34100 _
7440-47-3 Chromium 199
7440-48-4

_
Cobalt 4.3 ^T

7440-50-8 Copper_ 19.7
7439-89-6 Iron 94.5
7439-95-4 Magnesium 16300
7439-96-5 Manganese 7.7
7440-02-0 Nickel 14.2 U
7440-09-7 Potassium 4900 B
7440-22-4 Silver 2.2 U
7440-23-5 Sodium 24100
7440-62-2 Vanadium 31.1
7440-66-6

_
Zinc 14.5
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U.S. EPA - CLp

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

1

BOGJWS
Lab Namei QUANTERRA MO Contract: 550.99
Lab code: ITMO Case No.: SAS No.: SDG No.: W0699
Matrix (soil/water): WATER Lab Sample ID: 9319-002
Level (low/med): LOW Date Received: 09/12/95
% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 ums.num 24. 6
7440-36-0 Antimony 45.9 U
7440-39-3 Barium 31.5 B
7440-41-7 Beryllium 0.92
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium ------=600
7440-47-3 Chromium 179

_

7440-48-4 Cobalt 4.3 U
7440-50-8 Copper 1&.2 ^
7439-89-6 Iron 41.7
7439-95-4 Magnesium 15900
7439-96-5 Manganese 7.4
7440-02-0 Nickel 14.2
7440-09-7 Potassim 5220
7440-22-4 Silver 2.2 U
7440-23-5 Sodium 23300
7440-62-2 Vanadium 36.6
7440-66-6

_
Zinc 36.3
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U.S. EPA - CLP

1 EPA SAMPLE No.
INORGANIC ANALYSES DATA SHEET

BOGJX4
Lab Name: QUANTERRA MO Contract: 550.99
Lab Code: ITMO Uase No.: SAS No.: SDG No.: W0699
Matrix (soil/water): WATER "a Sample ID: 9347-002
Level (low/med): LOW Date Received: 09/14/95
% Solids: 0.0

Concentration Units (ug/L'or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 uATminum 24.6 U
7440-36-0 Antimony 45.9 U
7440-39-3 Barium 5.0 B
7440-41-7 Beryllium 0.92 B
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium 1850 B
7440-47-3 Chromium 2.8 U
7440-48-4 Cobalt 4.3 U
7440-50-8 Copper 21.1 B
7439-89-6

_
Iron 37.5 B

7439-95-4 Magnesium 649 B
7439-96-5 Manganese 4.5 B
7440-02-0 Nickel 14.2 U
7440-09-7 Potassium 1130 B
7440-22-4 Silver 4.1 B
7440-23-5 Sodium 464 B
7440-62-2 Vanadium 21.0 B
7440-66-6 Zinc 14.2 B
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO Contract: 550.99
BOGJXS

Lab Code: ITMO Case No.: SAS No.: SDG No.: W0699
.4atrix (soil/water): WATER ---L-j5 Sample ID: 9347-004
Level (low/med): LOW Date Received: 09/14/95
Solids: o.Q

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C Q

7429-90-5 uminum 24. F7
7440-36-0 Antimony 45.9 U
7440-39-3 Barium 4.2 B
7440-41-7 Beryllium 0.92 B
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium 1740 B
7440-47-3 Chromiua 2.8 U
7440-48-4

_
Cobalt 4.3 U

7440-50-8 Copper 9.0 B
7439-89-6 Iron 32.7 B
7439-95-4 Magnesium 640 B
7439-96-5 Manganese 4.2 B
7440-02-0 Nickel 14.2 U
7440-09-7 Potassium 1450 B
7440-22-4 Silver 2.2 U
7440-23-5 Sodiutn 449 B
7440-62-2 Vanadium 19.6 B
7440-66-6 Zinc 13.6 B
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO Contract: 550.99
BOGJX8

Lab Code: ITMO Case No.: SAS No.: SDG
!!lo.:

W0699
Matrix (soil/water): WATER Lb Sample ID: 9347-001
Level (low/med): LOW Date Received: 09/14/95
o Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): tJG/L_

CAS No. Analyte Concentration C Q

7429-90-5 um 37.1
7440-36-0 Antimony 45.9 U
7440-39-3 Barium 72.1 B
7440-41-7 Beryllium 1.5
7440-43-9 Cadmium 3.1 II
7440-70-2 Calcium^000
7440-47-3 Chromium 6.3 B
7440-48-4

_
Cobalt 4.3 U

7440-50-8 Copper_ 21.6
7439-89-6 Iron 103
7439-95-4 Magnesium 22900

_

7439-96-5 Manganese 10.3 B
7440-02-0 Nickel 14.2 U
7440-09-7 Potassium 5830
7440-22-4 Silver 3.5 B
7440-23-5 Sodiu[n 49300
7440-62-2 Vanadium 37.4
7440-66-6

_
Zinc 32.8
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITMO Case o.:
Matrix (soil/water): WATER
Level (low/med): LOW
s Solids: 0.0

Contract: 550.99
BOGJX9

SAS No.: SDG No.: W0699
L^S Sample ID: 9347-005

Date Received: 09/14/95

Concentration Units ( ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C Q

V4-29--90= uATnum 24.6 F^T
7440-36-0 Antimony 45.9 U
7440-39-3

_
Barium 74.3 B

7440-41-7 Beryllium 1.5
7440-43-9 Cadmium 3.1 U
7440-70-2 Calciutn 14T000
7440-47-3 Chromiua 2.8 U
7440-48-4

_
Cobalt 4.3 U

7440-50-8 Copper 31.6
7439-89-6 Iron 90.8 ^
7439-95-4 Magnesium 23300
7439-96-5 Manganese 10.4
7440-02-0 Nickel 14.2 U
7440-09-7 Potassium 6470
7440-22-4 Silver 2.2 U
7440-23-5 Sodiutn 4$600
7440-62-2 Vanadiuu 42.3
7440-66-6

_
Zinc 15.8
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO Contract: 550.99
BOGJY2

Lab Code: ITMO Case No.: SAS No.: SDG No.: W0699
Matrix (soil/water): WATER L-b Sample ID: 9336-001
Level (low/med): LOW Date Received: 09/13/95
% Solids: 07U

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

42 um 24.6 U
7440-36-0 Aatimony 45.9 U
7440-39-3 Barium 26.3 B
7440-41-7 Beryllium 0.68 $
7440-43-9 Cadmium 3.1 tt
7440-70-2 Calcium`2T400
7440-47-3 Chromium 2.8 U
7440-48-4

_
Cobalt 4.3 U

7440-50-8 Copper 11.6
7439-89-6 Iron 30.9
7439-95-4 Magnesium 5140
7439-96-5 Manganese 3.7
7440-02-0 Nickel 14.2 U
7440-09-7 Potassium 2420 B
7440-22-4 Silver 2.2 U
7440-23-5 Sodium 2980
7440-62-2 Vanadiuu 17.3
7440-66-6 Zinc 28.2
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

BOGJY3
Lab Name: QUANTERRA MO Contract: 550.99
Lab Code: ITMO Case No.: SAS No.: SDG No.: W0699

Matrix ( soil/water): WATER -Lb Sample ID: 9336-003
Level ( low/med): LOW Date Received: 09/13/95

a Solids: 0:0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 uminum 24. 6 U
7440-36-0 Antimony 45.9 U
7440-39-3 Barium 26.4 B
7440-41-7 Beryllium 0.92
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium` ------79200
7440-47-3 Chromium 2.8 U
7440-48-4

_
Cobalt 4.3 U

7440-50-8 Copperi 19-.6
7439-89-6 Iron 39.1
7439-95-4 Magnesium 5140
7439-96-5 Manganese 5.1
7440-02-0 Nickel 14.2 U
7440-09-7 Potasssum 2510 B
7440-22-4 Silver 2.2 U
7440-23-5 Sodium 2960
7440-62-2 Vanadiuu 25.4
7440-66-6

_
Zinc 12.3
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC P.NALySES DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Matrix (soil/water): WATER
Level (low/med): LOW
°s Solids: 0.0

BOGHX7
Contract: 550.99
SAS No.: SDG No.: W0721

Lab Sample ID: 9375-003
Date Received: 09/18/95

Concentration•Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 AumTinum 44.2 ,7
7440-36-0 Antimony 45.9 U
7440-39-3

_
Barium 158 B

7440-41-7 Beryllium 0.84
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium 172000
7440-47-3 Chromium_ 9.8 B
7440-48-4 Cobalt 4.3 U
7440-50-8 Copper_ 21.8 B
7439-89-6 Iron 267
7439-95-4 Magnesium 30500

_

7439-96-5 Manganese 14.8 B
7440-02-0 Nickel 14.2 U
7440-09-7 Potassium 4330 B
7440-22-4 Silver 4.6 U
7440-23-5 Sodium 17600
7440-62-2 Vanadium_ 23.1 B
7440-66-6 Zinc 40.7
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO Contract: 550.99
I BOGJV2

I
Lab Code: ITMO Case No.: SAS No.: SDG No.: 0721
Matrix (soil/water): WATER Lab Sample ID: 9404-004
Level (low/med): LOW Date Received: 09/21/95
% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C Q

7429-90-5 uminum 632
7440-36-0 Antimony_ 45.9 U
7440-39-3 Barium 122 B
7440-41-7 Beryllium l.l ,g
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium 115000
7440-47-3 Chromium 89.8
7440-48-4

_
Cobalt 4.3 U

7440-50-8 Copper_ 30.3
7439-89-6 Iron 1550

_

7439-95-4 Magnesium 24200
_

7439-96-5 Manganese 46.1
_

7440-02-0 Nickel 52.9
_

7440-09-7 Potassium 5290
_

7440-22-4 Silver 2.2 U
7440-23-5 Sodium 15700
7440-62-2 Vanadiuu_ 31.3 B
7440-66-6 Zinc 65.9
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

I I
L,ab Name: QUANTERRA MO Contract: 550.99

BOGJVG

!,ab Code: ITMO Case No.: SAS No.: --MG No.: W0721
latrix (soil/water): WATER La6 Sample ID: 9380-001
Level (low/med): LOW Date Received: 09/19/95
Solids: 0_0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 A uminum 24.6 U
7440-36-0 Antimony_ 45.9 U
7440-39-3 Barium 35.4 B
7440-41-7 Beryllium 0.51 U
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium- 3400
7440-47-3 Chromiua 11.5 B
7440-48-4

_
Cobalt 4.3 U

7440-50-8 Copper 4.7 U
7439-89-6 Iron 56.4
7439-95-4 Magnesium 10300
7439-96-5 Manganese 4.1 ^
7440-02-0 Nickel 14.2 U
7440-09-7 Potassium 3070 B
7440-22-4 Silver 2.2 U
7440-23-5 Sodium-- 6640
7440-62-2 Vanadiuu 22.3 B
7440-66-6 Zinc 46.8
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

1

B0GJV7 ^
Lab Name: QUANTERRA MO Contract: 550.99
Lab Code: ITMO Case No.: SAS No.: SDG No.: W0721
Matrix (soil/water): WATER LaT.^ Sample ID: 9380-00 -
Level (low/med): LOW Date Received: 09/19/95
% Solids: 0.-0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 . Aluminum 24.6 U
7440-36-0 Antimony 45.9 U
7440-39-3 Barium 34.8 B
7440-41-7 Beryllium 0.50 U
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium 3^i400
7440-47-3 Chromium 10.8 B
7440-48-4

_
Cobalt 4.3 U

7440-50-8 Copper 4.7 U
7439-89-6

_
Iron 34.6

7439-95-4 Magnesium 10400
7439-96-5 Manganese 3.6 S
7440-02-0 Nickel 14.2 U
7440-09-7 Potassi.um 3200 B
7440-22-4 Silver 2.2 U
7440-23-5 Sodium 6990
7440-62-2 Vanadiuu 21.8 B
7440-66-6 Zinc - 19.4
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

:jab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Katrix (soil/water): WATER
Level (low/med): LOW
a Solids: 0.0

Contract: 550.99 1

BOGJW2

SAS No.: SDG No.: W0721
^ Sample ID: 9375-004

Date Received: 09/18/95

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

74 Aluminum 24.6 U
7440-36-0 Antimony 45.9 U
7440-39-3 Barium 37•.9 B
7440-41-7 Beryllium 0.66
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium 30500
7440-47-3 Chromium_ 11.2 B
7440-48-4 Cobalt 4.3 U
7440-50-8 Copper_ 4.7 B
7439-89-6 Iron 63.5
7439-95-4 Magnesium 7900
7439-96-5 Manganese 4.1 fi
7440-02-0 Nickel 14.2 U
7440-09-7 Potassium 3890 B
7440-22-4 Silver 2.2 U
7440-23-5 Sodium 171000
7440-62-2 Vanadium 26.8 B
7440-66-6 Zinc 27.9
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Matrix (soil/water): WATER
Level (low/med): LOW
a Solids: 0.0

EPA SAMPLE NO.

I.:

BOGJW3 ^
Contract: 550.99
SAS No.: SDG W0121

LaE Sample ID: 9375-005
Date Received: 09/18/95

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C Q

7429-90-5 umA7inu[n 24. U
7440-36-0 Antimony_ 45.9 U
7440-39-3 Barium 37.9 B
7440-41-7 Beryllium 0.50 U
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium 31200
7440-47-3 Chromiua_ 3.2 U
7440-48-4 Cobalt 4.3 U
7440-50-8
7439-89-6

Copper_
Iron

4.7
32.2

U

7439-95-4 Magnesium 8040
7439-96-5 Manganese 3.3 B
7440-02-0 Nickel 14.2 U
7440-09-7 Potassium 3820 B
7440-22-4 Silver 2.2 U
7440-23-5 Sodium 172000
7440-62-2 Vanadiuu 23.2 B
7440-66-6 Zinc 44.4
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Matrix (soil/water): WATER
Level (low/med): LOW
o Solids: 0.0

Concentration Units
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EPA SAMPLE NO.

Contract: 550.99
BOGJW6

SAS No.: SDG No.: W0721
La Sample ID: 9375-001
Date Received: 09/18/95

(ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 A um'^.num 24.6 U
7440-36-0 Antimony 45.9 U
7440-39-3

_
Barium 5.2 B

7440-41-7 Beryllium 0.50 U
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium 1700 B
7440-47-3 Chromium 2.8 U
7440-48-4 Cobalt 4.3 U
7440-50-8 Copper 4.7 U
7439-89-6
7439-95-4
7439-96-5

_
Iron
Magnesium
Manganese

28.1
237
1.8

,8
B

^

7440-02-0 Nickel 14.2 U
7440-09-7 Potassl.um 1060 U
7440-22-4 Silver 2.7 U
7440-23-5 Sodium 240 B
7440-62-2 Vanadiuu 3.8 U
7440-66-6

_
Zinc 33.5 /
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGPIQIC ANALYSES DATA SHEET

BOGJWB
Lab Name: QUANTERRA MO Contract: 550.99
Lab Code: ITMO Case No.: SAS No.: SDG No.: W0721
Matrix (soil/water): WATER I,T Sample ID: 9404-001
Level (low/med): LOW Date Received: 09/21/95
a Solids : 0.-0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C Q

7429-90-5 uminum 24.6 U
7440-36-0 Antimony 45.9 U
7440-39-3 Barium 5.2 B
7440-41-7 Beryllium 0.67
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium 1780 B
7440-47-3 Chromium 2.8 U
7440-48-4 Cobalt 4.3 U
7440-50-8 Copper_ 5.4 B
7439-89-6 Iron 29.4
7439-95-4 Magnesium 439 B
7439-96-5 Manganese 3.4 B
7440-02-0 Nickel 14.2 U
7440-09-7 Potassium 1060 U
7440-22-4 Silver 2.2 U
7440-23-5 Sodium 291 B
7440-62-2 Vanadium_ 8.2 B
7440-66-6 Zinc 19.4 .8'
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

BOGJXO
Lab Name: QUANTERRA MO Contract: 550.99 1
Lab Code: ITMO Case No.: SAS No.: SDG No.: W0721
Matrix (soil/water): WATER LaT^ Sample ID: 9404-003
Level (low/med): LOW Date Received: 09/21/95
o Solids: 0:0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 umi.num 24.6 U
7440-36-0 Antimony 45.9 U
7440-39-3 Barium 5.2 B
7440-41-7 Beryllium 0.50 U
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium 1820 B
7440-47-3 Chromiua_ 2.8 U
7440-48-4 Cobalt 4.3 U
7440-50-8 Copper 4.7 U
7439-89-6

_
Iron 29.1

7439-95-4 Magnesium 393 B
7439-96-5 Manganese 3.5 B
7440-02-0 Nickel 14.2 U
7440-09-7 Potassi.um 1060 U
7440-22-4 Silver

^
4.3 U

7440-23-5 Sodium 279 B
7440-62-2 Vanadium_ 6.4 B
7440-66-6 Zinc 30.7 4-1
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

X2
Lab Name: QUANTERRA MO Contract: 550.99

BOGJ

Lab Code: ITMO ase No.: SAS No.: SDG No.: W0721C
Matrix (soil/water): WATER Ib Sample ID: 9375-002
Level (low/med): LOW Date Received: 09/18/95
a Solids: 0-0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 um 24. U
7440-36-0 Antimony 45.9 U
7440-39-3 Barium 3.1 B
7440-41-7 Beryllium 0.50 U
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium 1670 B
7440-47-3 Chromium 4.8 B
7440-48-4

_
Cobalt 4.3 U

7440-50-8 Copper 4.7 U
7439-89-6 Iron 24.2 B
7439-95-4 Magnesium 340 B
7439-96-5 Manganese 3.5 B
7440-02-0 Nickel 14.2 U
7440-09-7 Potassium 1060 U
7440-22-4 Silver 2.2 U
7440-23-5 Sodium 253 B
7440-62-2 Vanadium 4.9 B
7440-66-6 Zinc 41.2
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Matrix (soil/water): WATER
Level (low/med): LOW
o Solids: 0.

EPA SAMPLE NO.

Contract: 550.99
I B0GJX3

SAS No.: SDG No.: W0721
LE Sample ID: 9375-007

Date Received: 09/18/95

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 um^ 24. 6 U
7440-36-0 Antimony 45.9 U
7440-39-3

_
Barium 5.2 B

7440-41-7 Beryllium 0.50 U
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium 1830 B
7440-47-3 Chromium 2.8 U
7440-48-4

_
Cobalt 4.3 U

7440-50-8 Copper 4.7 U
7439-89-6 Iron 31.8 B
7439-95-4 Magnesium 375 B
7439-96-5 Manganese 2.0 B
7440-02-0 Nickel 14.2 U
7440-09-7 Potassium 1060 U
7440-22-4 Silver 2.4 U
7440-23-5 Sodium 1110
7440-62-2 Vanadium 3.8 U
7440-66-6 Zinc 7
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Matrix (soil/water): WATER
Level (low/med): LOW
% Solids: 0:0

EPA SAMPLE NO.

Contract: 550.99
I BOGJX6

SAS No.: SDG No.: W0721
----LaE Sample ID: 9404-002

Date Received: 09/21/95

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 uminum 24.6 ^T
7440-36-0 Antimony_ 45.9 U
7440-39-3 Barium 7.0 B
7440-41-7 Berylll.um 0.67
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium 1790 B
7440-47-3 Chromium_ 2.8 U
7440-48-4 Cobalt 4.3 U
7440-50-8 Copper 18.4 B
7439-89-6 Iron 33.5
7439-95-4 Magnesium 484 B
7439-96-5 Manganese 3.6 B
7440-02-0 Nickel 14.2 U
7440-09-7 Potassium 1060 U
7440-22-4 Silver 2.2 U
7440-23-5 Sodium 341 B
7440-62-2 Vanadiuu_ 13.2 B
7440-66-6 Zinc 19.5
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORC-_r,NIC ANALYSES DATA SHEET

BOGJYO
Lab Name: QUANTERRA MO Contract: 550.99
Lab Code: ITMO Case No.: SAS No.: SDG No.: W0721
Matrix ( soil/water): WATER Lab Sample ID: 9380-002
Level ( low/med): LOW Date Received: 09/19/95
a Solids: 0.0

Concentration Units ( ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 um 24.6 U
7440-36-0 Antimony_ 45.9 U
7440-39-3 Barium 35.1 B
7440-41-7 Beryllium 0.51 U
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium 36400
7440-47-3 Chromiua_ 14.7 B
7440-48-4 Cobalt 4.3 U
7440-50-8 Copper_ 4.7 U
7439-89-6 Iron 38.5
7439-95-4 Magnesium 10400
7439-96-5 Manganese 3.9 B
7440-02-0 Nickel 14.2 U
7440-09-7 Potassium 3240 B
7440-22-4 Silver 2.2 U
7440-23-5 Sodium 6780
7440-62-2 Vanadium_ 24.6 E
7440-66-6 Zinc 28.5
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Matrix (soil/water): WATER
Level (low/med): LOW
% Solids: 0.0

Contract: 550.99 I
BOGJYl

SAS No.: SDG No.: W07 1
Lab Sample ID: 9380-004

Date Received: 09/19/95

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 u 24. 6 U
7440-36-0 Antimony 45.9 U
7440-39-3

_
Barium 35.8 B

7440-41-7 Bery111um 0.59 U
7440-43-9 Cadmium 3.1 U
7440-70-2 Calcium^100
7440-47-3 Chromium 11.1 B
7440-48-4

_
Cobalt 4.3 U

7440-50-8 Copper_ 4.7 U
7439-89-6 Iron 37.8
7439-95-4 Magnesium 10600
7439-96-5 Manganese 4.1 $
7440-02-0 Nickel 14.2 U
7440-09-7 Potassium 4330 B
7440-22-4 Silver 2.2 U
7440-23-5 Sodium^ 7140
7440-62-2 Vanadium 23.0 B
7440-66-6 Zinc 28.3
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LOCKHEED ANALYT2CAL SERVICES

Sample Results

IClient Sample ID: BOGJY4 iDate Collected: 14-SEP-95

[Matrix: Water [Date Received: 16-SEP-95

-i
Percent Solids: N/A

Constttumt ^I101ts X HethodlResult Prolect Data Otlutton LAS

z .: P',F^^^^, x #k^52:<,' ^.

„°'r

.^;g: , ».
Re rtlPo as
"Ltmtt

Oual

.^k. F

5 Arwl cd

r

Batch ID

.

9 l<- ID^w
.

ALUMINUM, TOTAL ag/L 6010 0.035 0.029 8 1 16-OCT-95 27912 15379-2

ANTIMONY, TOTAL m0/L 6010 < 0.058 0.058 1 16-0CT-95 27912 L5379-2

ARSENIC, TOTAL mg/L 6010 < 0.098 0.098 1 16-OCT-95 27912 L5379-2.

BARIUM, TOTAL mg/L 6010 0.030 0.021 B 1 16-OCT-95 27912 L5379-2

BERYLLIUM, TOTAL , mg/L 6010 < 0.0010 0.0010 1 16-0CT-95 27912' L5379-2

CADMIUM, TOTAL ay/L 6010 < 0.0050 0.0050 1 16-OCT-95 27912 L5379-2

CALCIUM, TOTAL Rg/L 6010 82. 0.032 1 16-OCT-95 27912 L5379-2

CHROMIUM, TOTAL ag/L 6010 0.0043 0.0030 8 1 16-OCT-95 27912 L5379-2

C08ALT, TOTAL ag/L 6010 < 0.0060 0.0060 u 1 16-OCT-95 27912 L5379-2

COPPER, TOTAL ag/L 6010 < 0.0030 0.0030 1 16-OCT-95 27912 L5379-2

IRON, TOTAL ag/L 6010 0.15 0.012 1 16-OCT-95 27912. L5379-2

LEAD, TOTAL ag/L 6010 < 0.056 0.056 Lk I 1 16-OCT-95 27912 L5379-2

MAGNESIUH, TOTAL m9/l 6010 17. 0.050 1 16-OCT-95 27912 L5379-2

MANGANESE, TOTAL mg/L 6010 0.0042 0.0020 8 1 16-OCT-95 27912 L5379-2

NICKEL, TOTAL ay/L 6010 < 0.015 0.015 1 16-OCT-95 27912 L5379-2

POTASSIUM, TOTAL ag/L 6010 7.4 0.60 1 16-OCT-95 27912 L5379-2

SELENIUM, TOTAL ag/L 6010 < 0.087 0.087 1 16-OCT-95 27912 L5379-2

SILVER, TOTAL ag/L 6010 < 0.0040 0.0040 1 16-OCT-95 27912 L5379-2

SODIUM, TOTAL ., vg/L 6010 150 0.070 1 16-OCT-95 27912 L5379-2

THALLIUM, TOTAL ag/L 6010 0.075 0.050 8 1 16-OCT-95 27912 L5379-2

VANADIUM, TOTAL m9/l 6010 0.0080 0.0040 B 1 16-OCT-95 27912 15379-2

2INC, TOTAL ag/l 6010 0.019 0.0040
X

1 16-OCT-95 27912 L5379-2

-V^s 1k(Iql4s
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LOCKHEED ANALYTICAL SERVICES

Santple Results

iClient Sample ID: SOGJYS jDate Collected: 14-SEP-95

Matrix: Fiit H20 jDate Received: 16-SEP-95

Percent Solids: N/A

Constituenr,,' .^r ^..^J c { . T x x ^ . , ., e sr'- 'i > ,a^.,,, ^ S^F a^r<r^c^^.^^ â ^ts ^.^ethod ^ Resutt Rqidrorc1t D^W
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Batch" ID Sample '^ID

ALUMINUM, DISSOLVED mg/L 6010 0.039 0.029 8 1 16-OCT-95 27913 L5379-21

ANTIHONY, DISSOLVED mg/L 6010 < 0.058 0.058 1 16-OCT-95 27913 L5379-21

ARSENIC, DISSOLVED mg/L 6010 < 0.098 0.098 1 16-OCT-95 27913 15379-21

BARIUM, DISSOLVED mg/L 6010 0.030 0.021 8 1 16-OCT-95 27913 L5379-21

BERYLLIUM, DISSOLVED mg/L 6010 < 0.0010 0.0010 (), 1 16-GCT-95 27913• L5379-21

CADMIUM, DISSOLVED mg/L 6010 , < 0.0050 0.0050 u 1 16-OCT-95 27913 L5379-21

CALCIUM, DISSOLVED mg/L 6010 90. 0.032 1 16-OCT-95 27913 L5379-21

CHROMIUM, DISSOLVED mg/L 6010 < 0.0030 0.0030 1 16-OCT-95 27913 L5379-21

COBALT, DISSOLVED mg/L 6010 0.0076 0.0060 8 1 16-OCT-95 27913 L5379-21

COPPER, DISSOLVED ag/L 6010 < 0.0030 0.0030 U 1 16-OCT-95 27913 L5379-21

IRON, DISSOLVED mg/L 6010 < 0.012 0.012 U 1 16-OCT-95 27913 L5379-21

LEAD, DISSOLVED m9/L 6010 < 0.056 0.056 1 16-OCT-95 27913 L5379-21

MAGNESIUM, DISSOLVED mg/L 6010 18. 0.050 1 16-OCT-95 27913 L5379-21

MANGANESE, DISSOLVED ag/l. 6010 < 0.0020 0.0020 u 1 16-OCT-95 27913 L5379-21

NICKEL, DISSOLVED m9/L 6010 < 0.015 0.015 1 16-OCT-95 27913 L5379-21

POTASSIUN, DISSOLVED mg/L 6010 7.9 0.60 1 16-OCT-95 27913 L5379-21

SELENIUM, DISSOLVED mg/L 6010 < 0.087 0.087 u 1 16-OCT-95 27913 L5379-21

SILVER, DISSOLVED mg/L 6010 < 0.0040 0.0040 1 16-OCT-95 27913 L5379-21

SODIUM, DISSOLVED mg/L 6010 150 0.070 1 16-OCT-95 27913 L5379-21

THALLIUM, DISSOLVED mg/L 6010 0.089 0.050 8 1 16-OCT-95 27913 L5379-21

VANADIUM, DISSOLVED mg/L 6010 0.0085 0.0040 8 1 16-OCT-95 27913 L5379-21

ZINC, DISSOLVED mg/L 6010 0.011 0.0040 8 1 16-OCT-95 27913 L5379-21
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GENERAL CHEMISTRYANALYSIS, WATER MATRIX, (mg/I) Page_1_of 2_

Pro ect: BECHTEL-HANFORD
Laborato : Quanterra
Casa SDG: W0699
Sample Number BOGJSB BOGJS9 BOGJTO BOGJit BOGJi2 BOGJT3 BOGJVO BOGJVI BOGJVB BOGJV9
Location 199-N-21 199-N-21 199-N-25 199-N-25 199-N-26 199-N-26 199-N-54 199-N-54 199-N- 75 199-N-75
Remarks
Sample Date 09/14/95 09 14 5 09/05/95 09/05/95 09/05/95 09/05/95 09/13/95 09/13/95 09/12/95 09/12/95
General Chemistr CRDL Result Q Result Q Result O Result Q Result Q Result Q Result Q Result Q Result Q Result 0
Chloride 0.2 21.1 21.4 11.3 11.5 17.4 18.1 23.1 23.5 1.32 1.35
Fluoride 0.1 0.45 0.47 0.30 0.31 0.75 0.73 0.20 U 0.20 U 0.14 0.16
Nitrate-N 0.2 8.59 J 8.39 J 2.10 J 217 J 13.8 J 14.9 J 4.93 J 4.96 J 1.60 J 1.60 J
Nltrite-N 0.2 0.020 UR 0.02 UR 0.020 UR 0.02 UR 0.020 UR 0.02 UR 0.020 UR 0.02 UR 0.02C UR 0.02 UR
Ortho-Phos phate 0.5 0.50 UR 0.50 UR 0,50 UR 0,50 UR 0.50 UR 0.50 UR 0.50 UR 0.50 UR 0.50 U 0,50 UR
Sulfate 0.5 326 325 224 225 149 148 260 254 16.4 16.2
Spec. Conductivit y N/A 1090 NA 777 NA 772 NA 962 NA 187 NA
Turbidity 1 1.06 J NA 0.45 J NA 3.85 J NA 0.45 J NA 0.16 J NA
p H +1-0.05 7.78 J NA 8.26 J NA 7.92 J NA 7.34 J NA 8.15 J NA
OiI and Grease 0.98 U NA 0.95 U NA 10.6 NA 0.95 U NA NA NA
TPH 0.48 U NA 0.49 U NA 0.49 UR NA 0.48 UR NA NA NA

ftc / z///Fs
NA = Not Analyzed, Turbidity (NTU), Specific Conductivity (umhos/cm), pH (pH units)
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GENERAL CHEMISTRYANALYSIS, WATER MATRIX, (mg/I) Page_2_ of_2_

Pro ect: BECHTEL-HANFORD
Laborato : Quanterra
Case SDG: W0699
Sample Number BOGJWO
Location 199-N-76

BOGJWI BOGJW4 BOGJW5 B0GJX4 BOGJX5 BOGJXB BOGJX9 BOGJY2 BOGJY3
199-N-76 199-N-80 199-N-80 199-N-54 199-N-54 199-N-54 199-N-54 199-N-75 199-N-75

Remarks
Sam ple Date 09/05/95 09/05/95 09/11/95 09/11/95

Tri p blank
09/13/95

Trip blank
09/13/95

Du licate
09/13/95

Du p licate
09/13/95

Dup licate
09/12/95

Du p licate
09/12/95

General Chemistry CRDL Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result 0 Result Q Result Q
Chloride 0.2 1.23 1.20 2.24 2.33 0.20 U 0.20 U 22.5 23.0 1.27 1.33

Fluoride 0.1 0.10 U 0.11 0.32 0.33 0.10 U 0.10 U 0.20 U 0.20 U 0,15 0.16

Nitrate-N
N@rlte-N

0.2
0.2

1.95
0.0201

J
UR

1.93
0.02

J
UR

1.96
0.02

J
UJ

1.94
0.02

J
UJ

0.28
0.02

J
UR

0.047
0.02

J
UR

4.91
0.02

J
UR

5.00
0.020

J
UR

1.59
0.02

J
UR

1.56
0.02

J
UR

Ortho-Phos phate 0.5 0.50 UR 0,50 UR 0.50 UJ 0,50 UJ 0.50 UR 0.50 UR 0,50 UR 0,50 UR 0.50 UR 0.50 UR

Sulfate
Sp ec. Conductivity

0.5
N/A

12.2
177

12.5
NA

48.6
372

48.7
NA

0.50
100

U
U

0.50
NA

U 255
969

258
NA

16.4
186

16.2
NA

Turbldlt 1 0.82 J NA 0.41 J NA 0.95 J NA 0.38 J NA 0.10 UJ NA

p H +/-0.05 8.23 J NA 7.95 J NA 5.74 J NA 7.35 J NA 8.15 J NA

Oil and Grease NA NA NA NA 2.23 NA 0.98 U NA NA NA

TPH NA NA NA NA 0.48 UR NA 0.48 UR NA NA NA

X13c 121V'5^J
NA = Not Analyzed, Turbidity (NTU), Specific Conductivity (umhos/cm), pH (pH units)
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GENERAL CHEMISTRYANALYSIS, WATER MATRIX, (mg/l) Page_7 of_2

Pro ect: BECHTEL-FtANFORD
Laborato : Ouanterra
Case SDG: W
Sam ple Number

0721
BOGHX7 BOGJS7 BOGJV2 BOGJV6 BOGJV7 BOGJW2 BOGJW3 BOGJW6 BOGJWB BOGJXO

Location 199-N-3 199-N-20 199-N-64 199-N-70 199-N-70 199-N-77 199-N-77 199-N-64 199-N-20

Remarks
Sam p le Date
-ffeneral emstr

09/15/95
Resu lt

09/20/95
esu

09/20/95
Resu lt

09/18/95
esu

09/18/95
esu

09/15/95
esu

09 15/95
esut

EB

09/15/95
esu

EB
09/20195
Resu lt

EB
09/20/95
Resu lt

Chloride 0.2 30.6 NA 50.3 4.86 4.6811 5.85 6.14 0.20 U 0.20 U 0.20 U

Fluoride 0.1 0.20 U NA 0.23 0,17 0.18 0.67 0.66 0.10 U 0.10 U 0.10 U

Nitrate-N
Nitrite-N

0.2
0.2

16.4
0.020

J
UR

NA
NA

14.4
0,02

J
UR

4.30
0,02

J
UR

4.30
0.020

J
UR

0.79
0.02

J
UR

0.81
0.020

J
UR

0.020
0,02

UR
UR

0.020
0.02

UR
UR

0.020
0.02

UR
UR

Ortho-Phos phate 0.5 0.50 UR NA 0.50 UR 0.50 UR 0.50 UR 0.50 UR 0.50 UR 0.50 UR 0.50 UR 0.50 UR

Sulfate 0.5 143 NA 214 59.4 57.8 340 350 0.50 U 0.50 U 0,50 U

-Spec. Conductivi N/ 1090 NA 824 314 NA 1040 NA 100 U 100 U t00 a

Turbidity 1 1.75 J NA 4.32 J 0.59 J NA 0.93 J NA 0.95 J 0.50 J 0.51 J

H +/-0.05 NA NA 8.17 J 8.08 J NA 8.13 J NA 5.13 J 5.33 J 5.07 J

Oii and Grease 0.94 U 2.94 NA NA NA NA NA 0.99 U 2.21 2.13

TPH 0.48 UR 0.56 UR NA NA NA NA NA 0.48 UR 0.50 UR 0.50 UR

/Ss
NA = Not Analyzed, EB = Equipment Biank Turbidity (NTU), Specific Conductivity (umhos/cm), pH (pH units)
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GENERAL CHEMISTRYANALYSIS, WATER MATRIX, (mg/I) Page_2 of_ 2

Project: BECHTEL-HANFORD
teLaborato : Quanrra
SDG: W0721Casa

Sample Number BOGJX2 BOGJX3 BOGJX6 BOGJYO BOGJYI
Location 199-N-64 199-N-70 199-N-70

Remarks Tri p Blank Tri p Blank Tri p Blank Du p licate Du I'icate
Sam ple Date 09/15/95 09/15/95 09/20/95 09/18/95 09/18/95

General Chemistry CRDL Result Q Result Q Result Q Result Q Result Q Result 0 Result 0 Result Q Result Q Result Q
Chloride 0.2 0.20 U 0.20 U 0.20 U 4.58 4.80

Fluoride 0.1 0.10 U 0.10 U 0.10 U 0.18 0,19

Nitrate-N 0.2 0.020 UR 0.020 UR 0.020 UR 4.26 J 4.23 J

Nitrite-N 0.2 0.020 UR 0.02 UR 0.02 UR 0.02 UR 0.02 UR

Ortho-Phosphate 0.5 0.50 UR 0.50 UR 0.50 UR 0.50 UR 0.50 UR

Sulfate 0.5 0.50 U 0.50 U 0.50 U 57.6 58.7

Sp ec. Conductivi ty N/A 314 NA t00 U 100 U NA

Turbidity 1 0.29 J NA 0.75 J 0.29 J NA

H +1-0.05 5.46 J NA 5.16 J 8.10 J NA

Oil and Gre®se 0.95 U NA 2.63 NA NA

TPH 0.48 UR NA 0.48 UR NA NA

NA = Not Analyzed, EB = Equipment Blank. Turbidity (NTU), Specific Conductivity (umhos/cm), pH (pH units)
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GENERAL CHEMISTRY ANALYSIS, WATER MATRIX, (mg/q Page_1 _ of_1 _

Pro'ect: BECHTEL-HANFORD
Lehorato : Lockheed
Case SDG: LK5379
Sample Number BOGJY4 BOGJYS
Location 199-N-21 199-N-21
Remarks Sp lit Sp lit
Sam p le Date 09/14/95 09/14/95
General Chemistry CRDL Result Q Result Q Result Q Result Q Result Q Result 0 Result Q Result Q Result Q Result Q

Chloride 0.2 20 20
Fluoride 0.1 0.1 U 0.1 U

Nitrate-N 0.2 8.1 J 8.3 J

Nitrite-N 0.2 0.01 UR 0.01 UR

Ortho-Phos phate 0.5 0.1 UR 0.1 UR
Sulfate 0.5 300 300

S ec. Conductanc N/A 1100 NA

Turbid ity 1 0.64 J NA
p H +/-0.05 7.8 J NA
Oil and Grease 5.00 UR NA
TPH 1.00 U NA

NA = Not Analyzed, Turbidity (NTU), Specific Conductivity (umhos/cm), pH (pH units)
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Ouanterra-Richland
P.O. Box 1970
Richland, VA 99352

Project: 550.99
Category: Chloride Sample Date : 09/05/95
Method: EPA 300.0 Receipt Date : 09/06/95
Matrix: LIQUID Report Date : 10/19/95

Client Quanterra elank Sample Prep. Analyses Detection
ID ID Anatyte CAS Hunber Name Date Date Result Unit Cuet. Limit Oil.

BDGJTO 9273-001 Chloride 1688 -00-6 4C8 66-1 09/11/95 09/11/95 11.3 MG/L 1.00 5

BGGJTD 9273-0010UP Chloride 16887-00-6 oC8LK77766-1 09/11/95 09/11/95 11.7 HG/L 1.00 5

BOGJTO 9273-00155 Chloride 16887-00-6 nC2LK/7766-1 09/11/95 09/11/95 95 XREC 10

BOGJT2 9273-002 Chloride 16887-00-6 OC0LK77766-1 09/11/95 09/11/95 17.4 MG/L 1.00 5

BOGJVO 9273-003 Chloride 16887-00-6 0C8LX77766-1 09/11/95 09/11/95 1.23 MG/L 0.20 1

8004111 9273-004 Chloride 16887-00-6 0C8LK77766-1 09/11/95 09/11/95 1.20 MG/L 0.20 1

BOGJTI 9273-005 Chloride 16887-00-6 aC8LK77766-1 09/11/95 09/11/95 11.5 MG/L "1:00 5

600413 9273-006 Chloride 16887-00-6 aCeLX77766-1 09/11/95 09/11/95 18.1 MG/L 1.00 5

8004144 9319-001 Chloride 16887-00-6 0C8LK78341-1 09/15/95 09/15/95 2.24 MG/L 0.20 1

8004145 9319-002 Chloride 16887-00-6 DCBl.K78341-1 09/15/95 09/15/95 2.33 MG/L 0.20 1

800412 9336-001 Chloride 16887-00-6 OC8L1C78546-1 09/19/95 09/19/95 1.27 MG/L 0.20 1

BOGJV8 9336-002 Chloride 16887-00-6 0C8LK78546-1 09/19/95 09/19/95 1.32 MG/L 0.20 1

800413 9336-003 Chloride 16887-00-6 0C8L1C/8546-1 09/19/95 09/19/95 1.33 MG/L 0.20 1

8004V9 9336-004 Chloride 16887-00-6 0CeLX78546-1 09/19/95 09/19/95 1.35 MG/L 0.20 1

800JX8 9347-001 Chloride 16887-00-6 GCBLK79282-1 09/27/95 09/27/95 22.5 MG/L 1.00 5

600JX4 9347-002 Chloride 16887-00-6 0C81X79282-1 09/27/95 09/27/95 0.20 MG/L U 0.20 1

BOGJVO 9347-003 Chloride 16887-00-6 eC8LK79282-1 09/27/95 09/27/95 23.1 MG/L 1.00 5

e00JX5 9347-004 Chtoride 16887-00-6 0CeLK79282-1 09/27/95 09/27/95 0.20 MG/L U 0.20 1

BOGJX9 9347-005 Chloride 16887-00-6 CC8LK79282-1 09/27/95 09/27/95 23.0 MG/L 1.00 5

BOGJVI 9347-006 Chloride 16887-00-6 aC8LK79282-1 09/27/95 09/27/95 23.5 MG/L 1.00 5

800428 9364-001 Chloride 16887-00-6 0C8LK78809-2 09/22/95 09/22/95 21.1 MG/L 1.00 5

600459 9364-002 Chloride 16887-00-6 GC8LK78809-2 09/22/95 09/22/95 21.4 MG/L 1.00 5

NA oCBLK77T66-1 Chloride 16887-00-6 0C8LK77766-1 09/11/95 09/11/95 0.20 MG/L U 0.20 1

NA aCBLK78341-1 Chlaride 16887-00-6 0C8LA'78341-1 09/15/95 09/15/95 0.20 MG/L U 0.20 1

NA 0CeLK78546-1 Chloride 16887-00-6 OC8LK78546-1 09/19/95 09/19/95 0.20 MG/L U 0.20 1

NA DCBLK78809-2 Chl6ride 16887-00-6 0C8LK78809-2 09/22/95 09/22/95 0.20 MG/L U 0.20 1

NA OC8LK79282-1 Chloride 16887-00-6 nCBLK79282-1 09/27/95 09/27/95 0.20 MG/L U 0.20 1

NA QCLCS77766-1 Chloride 16887-00-6 0C8LK/7766-1 09/11/95 09/11/95 93 %REC i

NA 0CLCS78341-1 Chloride 16887-00-6 0C8LK78341-1 09/15/95 09/15/95 93 %REC

NA 0CLC578546-1 Chloride 16887-00-6 aCeLX78546-1 09/19/95 09/19/95 91 %REC

NA 0CLC578809-3 Chloride 16887-00-6 0c8LK/8809-2 09/22/95 09/22/95 95 XREC

NA 0CLCS79282-1 Chloride 16887-00-6 CCBLX79282-1 09/27/95 09/27/95 92 XREC

^^^ooov87r



ouanterra-Richland
P.O. Box 1970
Richland, UA 99352

Project: 550.99
Category: Fluoride Sample Date : 09/05/95

Method: EPA 300.0 Receipt Date : 09/06/95
Matrix: LIQUID Report Date : 10/19/95

Client Quanterra Blank Sanple Prep. Analyses Detection
ID ID Analyte CAS Nudber Name Date Date Result Unit Quat. Limit Dil.

BOGJTO 9273-001 Fluor de 16 -8 QCBLK777 -1 09/11/95 09/11/95 0.30 MG/L 0.10 1

BOGJTO 9273-001041P Fluoride 16984-48-8 aC8LK77766-1 09/11/95 09/11/95 0.30 MG/L 0.10 1

BOGJTO 9273-001MS Fluoride 16984-48-8 QCBLK77766-1 09/11/95 09/11/95 95 XREC 1

80GJT2 9273-002 Fluoride 16984-48-8 0CeL1C77766-1 09/11/95 09/11/95 0.75 MG/L 0.10 1

80GJU0 9273-003 Fluoride 16984-48-8 QC8LK77766-1 09/11/95 09/11/95 0.10 MG/L U 0.10 1

BOGJUi 9273-004 Fluoride 16984-48-8 QCBLK77766-1 09/11/95 09/11/95 0.11 MG/L 0.10 1

BOGJTi 9273-005 Fluaride 16984-48-8 QCBLK77766-1 09/11/95 09/11/95 0.31 MG/L 0.10 1

BOGJT3 9273-006 Fluoride 16984-48-8 0C8LK77766-1 09/11/95 09/11/95 0.73 MG/L 0.10 1

BOGJW4 9319-001 Fluoride 16984-48-8 QCBLK78341-1 09/15/95 09/15/95 0.32 MG/L 0.10 1

BOGJW5 9319-002 Fluoride 16984-48-8 0C8LK78341-1 09/15/95 09/15/95 0.33 MG/L 0.10 1

BOGJY2 9336-001 Fluoride 16984-48-8 0C8LK78546-1 09/19/95 09/19/95 0.15 MG/L 0.10 1

BQGJV8 9336-002 Fluoride 16984-48-8 0C8LK7'8546-1 09/19/95 09/19/95 0.14 MG/L 0.10 1

80GJY3 9336-003 Fluoride 16984-48-8 0C3LK78546-1 09/19/95 09/19/95 0.16 MG/L 0.10 1

BOGJV9 9336-004 Fluoride 16984-48-8 QCBLK78546-1 09/19/95 09/19/95 0.16 MG/L 0.10 1

BOGJXB 9347-001 Fluoride 16984-48-8 QCBLK79282-1 09/27/95 09/27/95 0.20 MG/L U 0.20 2

800JX4 9347-002 Fluoride 16984-48-8 aC8LK79282-1 09/27/95 09/27/95 0.10 MG/L U 0.10 1

BOGJVO 9347-003 Fluoride 16984-48-8 0C8L1C79282-1 09/27/95 09/27/95 0.20 MG/L U 0.20 2

BOGJXS 9347-004 Fluoride 16984-48-8 0C8LL79282-1 09/27/95 09/27/95 0.10 MG/L U 0.10 1

80GJX9 9347-005 Fluoride 16984-48-8 0C8LK79282-1 09/27/95 09/27/95 0.20 MG/L U 0.20 2

BOGJVI 9347-006 Fluoride 16984-48-8 QCBLK79282-1 09/27/95 09/27/95 0.20 MG/L U 0.20 2

800J88 9364-001 Fluoride 16984-48-8 0C5LK78809-2 09/22/95 09/22/95 0.45 MG/L 0.20 2

80G439 9364-002 Fluoride 16984-48-8 0C8LK78809-2 09/22/95 09/22/95 0.47 MG/L 0.20 2

NA QC8LK77766-1 Fluoride 16984-48-8 0CBLK7/766-1 09/11/95 09/11/95 0.10 MG/L U 0.10 1

NA 0C8LK78341-1 Fluoride 16984-48-8 QCBLK78341-1 09/15/95 09/15/95 0.10 MG/L U 0.10 1

NA aCBLK78546-1 Fluoride 16984-48-8 0C8LK78546-1 09/19/95 09/19/95 0.10 MG/L U 0.10 1

NA QCBLK78809-2 Fluoride 16984-48-8 QCBLK78809-2 09/22/95 09/22/95 0.10 MG/L U 0.10 1

NA QC8LK79282-1 Fluoride 16984-48-8 0C81X79282-1 09/27/95 09/27/95 0.10 NG/L U 0.10 1

NA QCLCS77766-1 Fluoride 16984-48-8 QCBLK77766-1 09/11/95 09/11/95 88 %REC 1

NA QCLCS78341-1 Fluoride 16984-48-8 QCBLK78341-1 09/15/95 09/15/95 99 %REC 1

NA QCLCS78546-1 Fluoride 16984-48-8 0C8LK78546-1 09/19/95 09/19/95 96 %REC 1

NA QCLCS78809-3 Fluoride 16984-48-8 0C8LK/8809-2 09/22/95 09/22/95 94 %REC 1

NA 0CLC579282-1 Fluoride 16984-48-8 QCBLK79282-1 09/27/95 09/27/95 95 %REC 1

o0()O 'Sb
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Category: Nitrate
Method: EPA 300.0
Matrix: LIQUID

Quanterra-Richiand
P.O. Box 1970
Richland, t7A 99352

Prolect: 550.99
Sampte Date : 09/05/95
Receipt Date : 09/06/95
Report Date : 10/19/95

Ctient Quanterra Blank Sample Prep. Analyses Detection
ID ID Anatyte CAS Nwber New Date Date ResuLt Unit Oual. Limit Dil.

BOGJTO 9273-001 H trate-N 14797-55-8 OCBL - 1 09/ 1 1/95 09/1 1 /95 2 .10 MG/L 0.10 5

BOGJTO 9273-001DUP Nitrate-N 14797-55-8 OC8LK77766-1 09/11/95 09/11/95 2.13 MG/L 0.10 5

BOGJTO 9273-OO1MS Nitrate-N 14797-55-8 OCBLK77766-1 09/11/95 09/11/95 104 XREC 5

BOGJT2 9273-002 Nitrate-N 14797-55-8 aCeLK77766-1 09/11/95 09/11/95 13.8 MG/L 0.40 20

800J110 9273-003 Nitrate-N 14797-55-8 OCBLK77766-1 09/11/95 09/11/95 1.95 MG/L 0.10 5

800JW1 9273-004 Nitrate-N 14797-55-8 00811(77766-1 09/11/95 09/11/95 1.93 MG/L 0.10 5

B0GJT1 9273-005 Nitrate-N 14797-55-8 00811(77766-1 09/11/95 09/11/95 2.17 MG/L 0.10 5

80GJ13 9273-006 Nitrate-N 14797-55-8 Oc8LK77766-1 09/11/95 09/11/95 14.9 MG/L 0.40 20

BOGJW4 9319-001 Nitrate-N 14797-55-8 0C8LK78341-1 09/15/95 09/15/95 1.96 MG/L 0.10 5

8004115 9319-002 Nitrate-N 14797-55-8 OceLK78341-1 09/15/95 09/15/95 1.94 MG/L 0.10 5

BOGJY2 9336-001 Nitrate-N 14797-55-8 0C8LK78546-1 09/19/95 09/19/95 1.59 MG/L 0.040 2

BOGJV8 9336-002 Nitrate-N 14797-55-8 OC8LK78546-1 09/19/95 09/19/95 1.60 MG/L 0.040 2

800JY3 9336-003 Nitrate-N 14797-55-8 aC81K78546-1 09/19/95 09/19/95 1.56 HG/L 0.040 2

BOGJV9 9336-004 Nitrate-N 14797-55-8 00811(78546-1 09/19/95 09/19/95 1.60 MG/L 0.040 2

000JX8 9347-001 Nitrate-N 14797-55-8 0C8LK79282-1 09/27/95 09/27/95 4.91 MG/L 0.10 5

800JX4 9347-002 Nitrate-N 14797-55-8 OC81K79282-1 09/27/95 09/27/95 0.28 MWL 0.020 1

BOGJVO 9347-003 Hitrate-N 14797-55-8 0C81K79282-1 09/27/95 09/27/95 4.93 NG/L 0.10 5

80GJX5 9347-004 Nitrate-N 14797-55-8 nCeLK79282-1 09/27/95 09/27/95 0.047 MG/L 0.020 1

BOGJX9 9347-005 Nitrate-N 14797-55-8 OC8LK79282-1 09/27/95 09/27/95 5.00 MG/L 0.10 5

BOGJVI 9347-006 Nitrate-N 14797-55-8 00811(79282-1 09/27/95 09/27/95 4.96 MG/L 0.10 5

BOGJSB 9364-001 Nitrate-N 14797-55-8 008LK78809-2 09/22/95 09/22/95 8.59 MG/L 0.40 20

BOGJS9 9364-002 Nitrate-N 14797-55-8 OC81K78809-2 09/22/95 09/22/95 8.39 MG/L 0.40 20

NA 00811(7/766-1 Nitrate-N 14797-55-8 OCBLK77766-1 09/11/95 09/11/95 0.020 MG/L U 0.020 1

NA 0081.1(78341-1 Nitrate-N 14797-55-8 0C81K78341-1 09/15/95 09/15/95 0.020 MG/L U 0.020 1

NA aC8LK78546-1 Nitrate-N 14797-55-8 0C8u1t78546-1 09/19/95 09/19/95 0.020 MG/L U 0.020 1

NA 00811(78809-2 Nitrate-N 14797-55-8 OC8LK78809-2 09/22/95 09/22/95 0.020 MG/L U 0.020 1

NA 0C81K79282-1 Nitrate-N 14797-55-8 aC81X79282-1 09/27/95 09/27/95 0.020 MG/L U 0.020 1

NA 0010877766-1 Nitrate-N 14797-55-8 00811(77766-1 09/11/95 09/11/95 100 7REC 1

NA 0CLCS78341-1 Nitrate-N 14797-55-8 aC8LK78341-1 09/15/95 09/15/95 96 %REC 1

NA OCLCS78546-1 Nitrate-N 14797-55-8 00811(78546-1 09/19/95 09/19/95 96 9JLEC 1

NA OCLCS78809-3 Nitrate-N 14797-55-8 00811(78809-2 09/22/95 09/22/95 98 XREC 1

NA OCLCS79282-1 Nitrate-N 14797-55-8 0C81K79282-1 09/27/95 09/27/95 100 %REC 1
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Category: Nitrite
Method: EPA 300.0
Matrix: LIQUID

Ouanterra-Richland
P.O. Box 1970
Richland, WA 99352

Project: 550.99
Sam?le Date : 09/05/95
Receipt Date 09/06/95
Report Date : 10/19/95

Ctient Quanterra etenk Sample Prep. Analyses Detection
IO ID Anelyte CAS Nupber Name Date Date Result Unit QuaL. Limit Dil.

800J10 92 -001 Nltrite-N 14 7-65-0 QCBLK77766-1 09/11/95 09/11/95 0.020 140/1 U 0.0 1

600410 9273-001011P Nitrite-N 14797-65-0 QC8LK77766-1 09/11/95 09/11/95 0.020 MG/L U 0.020 1

800J10 9273-001MS Nitrite-H 14797-65-0 QCBL1(77766-1 09/11/95 09/11/95 91 %REC 5

BOGJT2 9273-002 Nitrite-H 14797-65-0 QCBLK77766-1 09/11/95 09/11/95 0.020 MG/L U R 0.020 1

BOGJHO 9273-003 Nitrite-N 14797-65-0 0C8LK77766-1 09/11/95 09/11/95 0.020 MG/L U(p, 0.020 1

806JN1 9273-004 Nitrite-N 14797-65-0 0CeLK77766-1 09/11/95 09/11/95 0.020 MG/L U(^, 0.020 1

800J11 9273-005 Nitrite-N 14797-65-0 OC8LK77766-1 09/11/95 09/11/95 0.020 MG/L UP, 0.020 1

800J13 9273-006 Nitrite-N 14797-65-0 0C01K77766-1 09/11/95 09/11/95 0.020 MG/L UQZ 0.020 1

8004144 9319-001 Nitrite-N 14797-65-0 0Ce1K78341-1 09/15/95 09/15/95 0.020 140/L U J' 0.020 1

8004145 9319-002 Nitrite-M 14797-65-0 0C8LK78341-1 09/15/95 09/15/95 0.020 MG/L U.T 0.020 1

800J12 9336-001 Nitrite-N 14797-65-0 QC81K78546-1 09/19/95 09/19/95 0.020 MG/L U^ 0.020 1

8004V8 9336-002 Nitrite-N 14797-65-0 0C8Lk78546-1 09/19/95 09/19/95 0.020 MG/L UQ, 0.020 1

BOGJY3 9336-003 Nitrite-N 14797-65-0 0CeLk78546-1 09/19/95 09/19/95 0.020 MG/L U^& 0.020 1

80GJV9 9336-004 Nitrite-H 14797-65-0 0C81K78546-1 09/19/95 09/19/95 0.020 MG/L U^ 0.020 1

80GJX8 9347-001 Nitrite-N 14797-65-0 0Ce1K79282-1 09/27/95 09/27/95 0.020 MG/L U^ 0.020 1

0004X4 9347-002 Hitrite-N 14797-65-0 0C8LK79282-1 09/27/95 09/27/95 0.020 MG/L U 0.020 1

60GJ90 9347-003 Hitrite-N 14797-65-0 0C81K79282-1 09/27/95 09/27/95 0.020 MG/L U 0.020 1

80GJX5 9347-004 Nitrite-N 14797-65-0 0C8L.K79282-1 09/27/95 09/27/95 0.020 MG/L U 0.020 1

800JX9 9347-005 Nitrite-N 14797-65-0 QCBLK79295-1 09/28/95 09/28/95 0.020 MG/L ULp" 0.020 1

80GJY1 9347-006 Hitrite-N 14797-65-0 QCBLK79295-1 09/28/95 09/28/95 0.020 MG/L UA 0.020 1

800J58 9364-001 Nitrite-N 14797-65-0 QCBLK78809-2 09/22/95 09/22/95 0.020 MG/L U Q. 0.020 1

800J59 9364=002 Nitrite-N 14797-65-0 OCeLR^l8809-2 09/22/95 09/22/95 0.020 MG/L U R 0.020 1

NA QCBLY77766-1 Nitrite-N 14797-65-0 QCBLK77766-1 09/11/95 09/11/95 0.020 MG/L U 0.020 1

NA 0C81K78341-1 Nitrite-N 14797-65-0 QCBLK78341-1 09/15/95 09/15/95 0.020 MG/L U 0.020 1

NA 0C8LX78546-1 Nitrite-N 14797-65-0 0C8LK78546-1 09/19/95 09/19/95 0.020 MG/L U 0.020 1

NA QC8LK78809-2 Nitrite-N 14797-65-0 0C8LK/8809-2 09/22/95 09/22/95 0.020 MG/L U 0.020 1

NA QCBLK79282-1 Nitrite-N 14797-65-0 QC8LK79282-1 09/27/95 09/27/95 0.020 MG/L U 0.020 1

NA 0C81K79295-1 Nitrite-N 14797-65-0 QC8L1C79295-1 09/28/95 09/28/95 0.020 MG/L U 0.020 1

NA QC1C577766-1 Nitrite-N 14797-65-0 QC8LK77766-1 09/11/95 09/11/95 101 %REC 1

HA QCLC878341-1 Nitrite-N 14797-65-0 QCeLK78341-1 09/15/95 09/15/95 95 %REC 1

NA 0CLC578546-1 Hitrite-9 14797-65-0 QCe1JK78546-1 09/19/95 09/19/95 92 %REC 1

NA QCLCS78809-3 Nitrite-N 14797-65-0 OCBI.K78809-2 09/72/95 09/22/95 94 %REC 1

PC

1LI^^^S

SfJ^f^t3-i-2^-^'
OO(9()Si's



Category: Nitrite
Method: EPA 300.0
Matrix: LIQUID

Quanterra-Richland
P.O. Box 1970
Riehtarc^ HA 99352

Project: 550.99
Sample Date ; NA
Receipt Date : NA
Report Date : 10/19/95

Clietlt Quanterra Blank sa¢ple Prep. Analysec Detection

ID IO Analyte CAS Nuaber Naw Date Date Result Unit Qual. Limit Dtl.

NA QCLCS79282-1 N tr te-N 1 7- 5-0 QCBLK79282-1 09/27/95 09/27/ 94 XREC

NA 0CLC579295-1 Nitrite-N 14797-65-0 0C8LK79295-1 09/28/95 09/79/95 89 XREC 1

r\`

..

UO(;t?91W



Quanterra-Richlad
P.O. Box 1970
Richland, VA 99352

Category: Orthophosphate
Project: 550.99

5aapte Date 09/05/95
Method: EPA-300.0 Receipt Date : 09/06/95
Matrix: LIQUID Report Date : 10/19/95

CLient Quanterra Stank SaoQle Prep. Analyses Detection
ID ID Anatyte CAS Number Name Date Date Result Unit Quat. Limit Dil.

806J10 9273-001 Ortho-Phosphate 14265-44-2 QCBLK78341-1 09/15/95 09/15/95 0.50 MG/L p 0.50 1

BOGJTO 9273-0010UP Ortho-Phosphate 14265-44-2 QCBLK78341-1 09/15/95 09/15/95 0.50 MG/L U 0.50 1

806J10 9273-001MS Ortho-Phosphate 14265-44-2 OCBLK78341-1 09/15/95 09/15/95 100 XREC 1

BOGJT2 9273-002 Ortho-Phosphate 14265-44-2 QCBLK78341-1 09/15/95 09/15/95 0.50 MG/L XVtZ 0.50 1

806J110 9273-003 Ortho-Phosphate 14265-44-2 QCBLK78341-1 09/15/95 09/15/95 0.50 MG/L Jl Vf 0.50 1

B0GJN1 9273-004 Ortho-Phosphate 14265-44-2 QC8LK78341-1 09/15/95 09/15/95 0.50 MG/L ^ 0 K 0.50 1

BOGJTI 9273-005 Ortho-Phosphate 14265-44-2 OCBLK78341-1 09/15/95 09/15/95 0.50 MG/L ^ V Q _ 0.50 1

800J13 9273-006 Ortho-Phosphate 14265-44-2 QC81K78341-1 09/15/95 09/15/95 0.50 MG/L V 0.50 1

800J114 9319-001 Ortho-Phosphate 14265-44-2 OCe1K78341-1 09/15/95 09/15/95 0.50 MG/L - jf 07 0.50 1

BoGJNS 9319-002 Ortha-Phosphate 14265-44-2 QCBLK78341-1 09/15/95 09/15/95 0.50 MG/L J/ t3 .T 0.50 1

BOGJY2 9336-001 Ortho-Phosphate 14265-44-2 oCeLK78546-1 09/19/95 09/19/95 0.50 MG/L J^ U 0.50 1

BOGJV8 9336-002 Ortho-Phosphate 14265-44-2 aCeLK78546-1 09/19/95 09/19/95 0.50 MG/L j^ UQ. 0.50 1

BoGJYb 9336-003 Oictho-Phosphate 14265-44-2 OCeLK78546-1 09/19/95 09/19/95 0.50 MG/L OR. 0.50 1

SOGJV9 9336-004 Ortho-Phosphate 14265-44-2 0C8LK78546-1 09/19/95 09/19/95 0.50 MG/L OR 0.50 1

800JX8 9347-001 Ortho-Phosphate 14265-44-2 OCBLK79282-1 09/27/95 09/27/95 0.50 MG/L y,l>,0. 0.50 1

BOGJX4 9347-002 Ortho-Phosphate 14265-44-2 QCeLK79282-1 09/27/95 09/27/95 0.50 MG/L Je V R 0.50 1

BOGJVO 9347-003 Ortho-Phosphate 14265-44-2 oCBLK79282-1 09/27/95 09/27/95 0.50 MG/L j/ uR 0.50 1

e0GJX5 9347-004 Ortho-Phosphate 14265-44-2 0C81K79282-1 09/27/95 09/27/95 0.50 MG/L }! C1 Q 0.50 1

BOGJX9 9347-005 Ortho-Phosphate 14265-44-2 QCBLK79282-1 09/27/95 09/27/95 0.50 MG/L yt) R 0.50 1

BOGJVI 9347-006 Ortho-Phosphate 14265-44-Z QCBLK79282-1 09/27/95 09/27/95 0.50 MG/L ^UR 0.50 1

806458 9364-001 Ortho-Phosphate 14265-44-2 QC81K78809-2 09/22/95 09/22/95 0.50 HG/L ffVR 0.50 1

800459 9364-002 Ortho-Phosphate 14265-44-2 0C81K78809-2 09/22/95 09/22/95 0.50 MG/L )AQ 0.50 1

NA QCBLK78341-1 Ortho-Phosphate 14265-44-2 QCBLK78341-1 09/15/95 09/15/95 0.50 MG/L U 0.50 1

NA 0C81K78546-1 Ortho-Phosphate 14265-44-2 0CeLK78546-1 09/19/95 09/19/95 0.50 MG/L U 0.50 1

HA QCBLK78809-2 Ortho-Phosphate 14265-44-2 QCBLK78809-2 09/22/95 09/22/95 0.50 MG/L U 0.50 1

NA OCBLK79282-1 Ortho-Phosphate 14265-44-2 OCBLK79282-1 09/27/95 09/27/95 0.50 MG/L U 0.50 1

NA QCLCS78341-1 Ortho-Phosphate 14265-44-2 OCBLK78341-1 09/15/95 09/15/95 112 XREC 1

HA QCLCS78546-1 Ortho-Phosphate 14265-44-2 GCBLK78546-1 09/19/95 09/19/95 103 XREC 1

HA QCLCS78809-3 Ortho-Phosphate 14265-44-2 QCSLKI8809-2 09/22/95 09/22/95 96 %REC I

NA QCLCS79282-1 Ortho-Phosphate 14265-44-2 QCBLK79282-1 09/27/95 09/27/95 102 %REC 1
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Category: Sulfate
Method: EPA 300.0
Matrix: LIQUID

auanterra-Richtand
P.O. Box 1970
Richland, VA 99352

Project: 550.99
Sample Date : 09/05/95
Receipt Date : 09/06/95
Report Date : 10/19/95

Client Quanterra Btank Sanpte Prep. Analyses Detection
ID ID Anatyte CAS Nudx:r Name Date Date Result Unit QuaL. Limit Dil.

BOGJTO 9273-001 Sulfate 1 --8 OCBLKR766-1 09/11/95 09/11/95 4 MG/L 10.0 0

BoGJTO 9273-001D1R Sulfate 14808-79-8 4C8LK17766-1 09/11/95 09/11/95 223 MG/L 10.0 20

BOGJTO 9273-001HS sulfate 14808-79-8 OCeLK77766-1 09/11/95 09/11/95 60 XREC 20

800JT2 9273-002 Sulfate 14808-79-8 OC8LK77766-1 09/11/95 09/11/95 149 MG/L 10.0 20

8004U0 9273-003 Sulfate 14808-79-8 OCBLK7T766-1 09/11/95 09/11/95 12.2 MG/L 0.50 1

e0041:1 9273-004 Sulfate 14808-79-8 OC8LK77766-1 09/11/95 09/11/95 12.5 MG/L 0.50 1

BOGJTI 9273-005 Sulfate 14808-79-8 0C6LK?7766-1 09/11/95 09/11/95 225 MG/L '10:0 20

BOGJT3 9273-006 Sulfate 14808-79-8 OCBLK77766-1 09/11/95 09/11/95 148 MG/L 10.0 20

60041:4 9319-001 Sulfate 14808-79-8 0C8LK78341-1 09/15/95 09/15/95 48.6 MG/L 2.50 5

80GJlt5 9319-002 Sulfate 14808-79-8 0C81K78341-1 09/15/95 09/15/95 48.7 MG/L 2.50 5

806JY2 9336-001 Sulfate 14808-79-8 OC8LK78546-1 09/19/95 09/19/95 16.4 HG/L 0.50 1

BOGJVa 9336-002 Sulfate 14808-79-8 OC8L1C78546-1 09/19/95 09/19/95 16.4 MG/L 0.50 1

BOGJY3 9336-003 Sulfate 14808-79-8 OC8L1C78546-1 09/19/95 09/19/95 16.2 MG/L 0.50 1

e0GJV9 9336-004 Sulfate 14808-79-8 OC8L1C78546-1 09/19/95 09/19/95 16.2 HG/L 0.50 1

BOGJX8 9347-001 Sulfate 14808-79-8 OCe1K79282-1 09/27/95 09/27/95 255 MG/L 10.0 20

BOGJX4 9347-002 Sulfate 14808-79-8 OCe1C79282-1 09/27/95 09/27/95 0.50 MG/L U 0.50 1

BOGJVO 9347-003 sulfate 14808-79-8 0C8LK79282-1 09/27/95 09/27/95 260 HG/L 10.0 20

BOGJXS 9347-004 sulfate 14808-79-8 0C8L1C79282-1 09/27/95 09/27/95 0.50 HG/L U 0.50 1

BOGJX9 9347-005 Sulfate 14808-79-8 0C31K79282-1 09/27/95 09/27/95 258 MG/L 10.0 20

BOGJVI 9347-006 Sulfate 14808-79-8 OC81K79282-1 09/27/95 09/27/95 254 MG/L 10.0 20

BOGJS8 9364-001 Sulfate 14808-79-8 0C81K78809-2 09/22/95 09/22/95 326 MG/L 10.0 20

806459 9364-002 Sulfate 14808-79-8 0C8LK78809-2 09/22/95 09/22/95 325 HG/L 10.0 20

HA OC51K77766-1 Sulfate 14808-79-8 OC8LK77766-1 09/11/95 09/11/95 0.50 MG/L U 0.50 1

HA OC8LK78341-1 Sulfate 14808-79-8 0C81K78341-1 09/15/95 09/15/95 0.50 HG/L U 0.50 1

NA 0C8LK78546-1 Sulfate 14808-79-8 0C8LK78546-1 09/19/95 09/19/95 0.50 HG/L U 0.50 1

NA 0C8LR?8809-2 Sulfate 14808-79-8 0C8LK78809-2 09/22/95 09/22/95 0.50 HG/L U 0.50 1

NA OC8LK79282-1 Sulfate 14808-79-8 0C81X79282-1 09/27/95 09/27/95 0.50 MG/L U 0.50 1

NA eC1C577766-1 Sulfate 14808-79-8 OC8LK77766-1 09/11/95 09/11/95 92 %REC

NA OCLCS78341-1 Sulfate 14808-79-8 OCBLK78341-1 09/15/95 09/15/95 94 %REC

NA OCLCS78546-1 Sulfate 14808-79-8 0C81X78546-1 09/19/95 09/19/95 92 %REC 1

NA OCLC578809-3 Sulfate 14808-79-8 0C8LK78809-2 09/22/95 09/22/95 92 %REC 1

NA OCLCS79282-1 Sulfate 14808-79-8 OC8LK79282-1 09/27/95 09/27/95 93 %REC

,^(^- 1 z^(leS

U_VVUV1/e^V^
oo0U93



Uuanterra-Richtand
P.O. Box 1970
Richtand, WA 99352

Project: 550.99
Category: Conductivity EPA 120.1

S

Methal: EPA 120.1 Receipt Date : 09%06195
Matrix: LIQUID Report Date : 10/19/95

CLient Quanterra Stank Sample Prep. Anatyses Detection
ID ID Analyte CAS Humber Haae Date Date Result Unit Gual. Limit Dit.

BOGJTO 92 -001 Spec f c conWic C-011 GCOLKTI9 -1 09/13/95 09/13/ tMHOS/CN 100 1

60GJ1'0 9273-001DUP Specific Cacdue C-011 OCBLK77923-1 09/13/95 09/13/95 778 UHHOS/CN 100 1

BOGJT2 9275-002 Specific CorrJuc C-011 4CBLKI7923-1 09/13/95 09/13/95 772 UHHOS/CH 100 1

BOGJpO 9273-003 Specific CotKkie C-011 OCOLK779?3-1 09/13/95 09/13/95 177 UHHOS/CH 100 1

00GJY4 9319-001 Specific Conrltie C-O11 aC8LK18781-1 09/25/95 09/25/95 372 UHHGS/CH 100 1

BOGJY2 9336-001 Specific Conduc C-O11 aC8LK78781-1 09/29/95 09/25/95 186 Ul4HOS/CN 100 1

BOGJV8 9336-002 Specific Conduc C-011 OCBLK78781-1 09/25/95 09/25/95 187 UHHOS/CH -l00 1

0004X8 9347-001 Specific Conduc C-O11 0C8LK78781-1 09/25/95 09/25/95 969 UHHO8/CH 100 1

SOGJX4 9347-002 Specific Coaduc C-011 GCBLK78781-1 09/25/95 09/25/95 100 UHHOS/CH U 100 1

BOGJVO 9347-003 Specific Condue C-011 GCBLC/8781-1 09/25/95 09/25/95 962 UHHOS/CH 100 1

OOGJSB 9364-001 Specific Cotdue C-011 OCBLK78781-1 09/25/95 09/25/95 1090 UNHOS/CN 100 1

NA cCBLK77923-1 Specific Conduc C-011 aCBLK77923-1 09/13/95 09/13/95 100 LRIHOS/CN U 100 1

NA OCeLK78781-1 Specific Conduc C-011 OCBLKT8781-1 09/25/95 09/25/95 100 UHHOS/CN U 100 1
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ouanterra-Richland
P.O. Box 1970
Richland, t!A 99352

Project: 550.99
Category: Oft & Grease EPA 413 .1 Saaple Date : 09/05/95
Method: EPA 413.1 Receipt Date : 09/06/95
Matrix: LIQUID Report Date : 10/19/95

Client Quanterra Stank Sample Prep. Analyses Detection
ID ID Anatyte CAS Hurber Name Date Date Result Unit Qual. Limit Oil.

BOGJTO 92 -001 O & Grease C-007 QCBLX777 -1 09/12195 09/12/95 0.95 NG/L U 0.95 1

BOGJTO 9273-001DUP Oft Sc Grease C-007 QCBLK77768-1 09/12/95 09/12/95 0.98 MG/L U 0.98 1

B0GJT2 9273-002 Oil & Grease C-007 QCOLK77768-1 09/12/93 09/12/95 10.6 MG/L 0.94 1

BOGJX8 9347-001 Oit & Grease C-007 QCDLX78647-1 09/21/95 09/21/95 0.98 NG/L U 0.98 1

BOGJX4 9347-002 Oft & Grease C-007 QCBLK78647-1 09/21/95 09/21/95 2.23 MG/L 0.93 1

BOGJVO 9347-003 Oft & Grease C-007 0C51K78647-1 09/21/95 09/21/95 0.95 140/L U 0.95 1

BOGJSS 9364-001 Oft & Grease C-007 0C5LX78647-1 09/21/95 09/21/95 0.98 MG/L U 0:98 1

NA QCBLK7T768-1 Oft & Grease C-007 QCDLX77768-1 09/12/95 09/12/95 1.00 MG/L U 1.00 1

NA QCBLK78647-1 Oft & Grease C-007 QCBLK78647-1 09/21/95 09/21/95 1.00 MG/L U 1.00 1

HA QCI.CS77168-1 Oft & Grease C-007 QCBLK77768-1 09/12/95 09/12/95 113 %REC 1

NA QCLC878647-1 Oft & Grease C-007 QCBLK78647-1 09/21/95 09/21/95 94 %REC 1
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Category: pH EPA 9040
Method: EPA 9040
Matri%: LIQUID

Ouanterra-Ricfiiand
P.O. Box 1970
Richtand, Wi 99352

Project: 550.99
Seaple Date . 09/05/95
Receipt Date : 09/06/95
Report Date : 10/19/95

Client Quanterra 8lank SaaQle Prep. AnaLyses Detection
ID ID Anatyte CAS Nwi4er Nme Date Date ResULt Uni t auel. Limit Dit.

BOGJTO 9 -001 PH C-006 GCB 85-1 -091-OSM 09/08/95 8.26 PH 1

BOGJTO 9273-0010LR pN c-006 OC13LK7l585-1 09/08/95 09/08/95 8.2T PH 1

800J12 9273-002 PH C-006 OCBLK77585-1 09/08/95 09/08/95 7.92 PH ^ i

80GJN0 9273-003 PH c-006 Oi9LKTl585-1 09/08/95 09/08/95 8.23 PH

8004N4 9319-001 PH c-006 0C81K78098-1 09/15/95 09/15/95 7.95 PH

BOGJY2 9336-001 PH C-006 0C8LK78098-1 09/15/95 09/15/95 8.15 PH S

BOGJ98 9336-002 PH c-006 OCBLK78098-1 09/15/95 09/15/95 8.15 PH

BOGJX8 9347-001 p8 C-006 GCBLK78368-1 09/19/95 09/19/95 7.35 PH

BOGJ%4 9347-002 PH c-006 0C8LK78368-1 09/19/95 09/19/95 5.74 PH r

BOGJ90 9347-003 PH C-006 OCBLK78368-1 09/19/95 09/19/95 7.34 PH f 1

BOGJ58 9364-001 PH C-006 CC8LKT8368-1 09/19/95 09/19/95 7.78 PH

NA OCBLK77585-1 PH C-006 CCBLK77585-1 09/08/95 09/08/95 5.65 PH

NA 0C01K78098-1 PH C-006 OCBLK78098-1 09/15/95 09/15/95 5.54 PH

RA 0CeLK78368-1 PH C-006 0C8LK78368-1 09/19/95 09/19/95 5.16 PH
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Category: TPH EPA 418.1
Method: EPA 418.1
Matrix: LIQUID

Quanterra-Richland
P.O. Box 1970
Richland, UA 99352

Praject: 550.99
Sanple Date c 09/05/95
Receipt Date : 09/06/95
Report Date : 10/19/95

Ctient Quanterra Btank Sample Prep. Analyses Detection
ID ID Anatyte CAS Numher Name Date Date Result Unit Quat. Limit OiL.

BOGJTO 9273-001 TPN 10-90-2 QCBLK7T946-1 09/1 3/95 09/14/95 0.49 MG/L U 0.49 1

BOGJTO 9273-001145 TPH 10-90-2 QCBLK77946-1 09/13/95 09/14/95 81 XREC 1

B0GJT0 9273-001MSD TPN 10-90-2 QCBLK77946-1 09/13/95 09/14/95 80 %REC

B0GJ12 9273-002 1P8 10-90-2 QC81K77946-1 09/13/95 09/14/95 0.49 MG/L U9, 0.49 1

000JX8 9347-001 TPH 10-90-2 0C01K/8908-1 09/26/95 09/27/95 0.48 HG/L U QZ 0.48 1

80G4X4 9347-002 TPH 10-90-2 0C8LK78908-1 09/26/95 09/27/95 0.48 MG/L UJZ 0.48 1

B0GJV0 9347-003 TPH 10-90-2 0C8LK78908-1 09/26/95 09/27/95 0.48 NG/L U L^ '0:48 1

BOGJS8 9364-001 TPN 10-90-2 QCBLK78908-1 09/26/95 09/27/95 0.48 MG/L U QZ 0.48 1

NA QC81K77946-1 TPH 10-90-2 QCBLK77946-1 09/13/95 09/14/95 0.50 MG/L U 0.50 1

NA 0Ce1K78908-1 TPH 10-90-2 QC81K78908-1 09/26/95 09/27/95 0.50 MG/L U 0.50 1

NA QCLCS77946-1 TPN 10-90-2 0C8LK7/946-1 09/13/95 09/14/95 93 XREC

NA QCLCS78908-1 TPH 10-90-2 QC8LK78908-1 09/26/95 09/27/95 89 %REC
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auanterra-Richland
P.O. Box 1970
Richland, WA 99352

Ceteeory: Turbidity EPA 180.1
Project: 550.99

Seiapte Date : 09/05/95
Method: EPA 180.1 Receipt Date : 09/06/95
Matrix: LIQUID Report Date : 10/19/95

CLient Quanterra Blenk Sample Prep. Analyses Detection
to ID Anatyte CAS Number Hame Date Date Resutt Unit Qual. Limit Dil.

BOGJTO 9273-001 Turb ity G-019 QC8LK77 98-1 09/11/95 09/11/95 0.45 NTU 0.01 1

BOGJTO 9273-0010UP Turbidity G-019 QCBLKI7698-1 09/11/95 09/11/95 0.44 NTU 0.01 1

BOGJT2 9273-002 Turbidity G-019 QCBLK77698-1 09/11/95 09/11/95 3.85 NTU 0.01 1

80GJW0 9273-003 Turbidity G-019 0C0LK77698-1 09/11/95 09/11/95 0.82 NTU 0.01 1

800JH4 9319-001 Turbidity G-019 QCBLK78789-1 09/25/95 09/25/95 0.41 NTU T 0.01 1

BOGJY2 9336-001 Turbidity G-019 0CeLK78789-1 09/25/95 09/25/95 0.10 HTU V^ 0.01 1

BOGJVB 9336-002 Turbidity G-019 QCBLK78789-1 09/25/95 09/25/95 0.16 NTU r -02'01 1

806JX8 9347-001 Turbidity G-019 0C8LK78789-1 09/25/95 09/25/95 0.38 NTU .1 0.01 1

BOGJX4 9347-002 Turbidity G-019 QCBLK78789-1 09/25/95 09/25/95 0.95 NTU f 0.01 1

8064V0 9347-003 Turbidity 6-019 0C8LK78789-1 09/25/95 09/25/95 0.45 NTU S 0.01 1

800J58 9364-001 Turbidity G-019 QC8LK78789-1 09/25/95 09/25/95 1.06 H7U ^ 0.01 1

NA 0C8LK/7698-1 Turbidity G-019 QC8LK77698-1 09/11/95 09/11/95 0.01 NTU 0.01 1

NA QCBLK78789-1 Turbidity G-019 QCBLKl8789-1 09/25/95 09/25/95 0.03 NTU 0.01 1
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auanterra-Richtand
P.O. Box 1970
Richtand, WA 99352

Project: 550.99
Category: Chtoride Saaple Date : 09/15/95
Method: EPA 300.0 Receipt Date : 09/18/95
Matrix: LIQUID Report Date : 10/26/95

Client Ouanterra elank Sample Prep. Analyses Detection
ID ID Analyte CAS Nuaher Name Date Date Result Unit Oual. Limit Oil.

BOGJW6 9375-001 Chlort 16887-00-6 OCBLK 9-1 09/25/95 09/ /95 0.20 HG/L U 0.20 1

806JW6 9375-001DUP Chloride 16887-00-6 43C81K78923-1 09/75/95 09/25/95 0.20 MG/L U 0.20 1

BOGJW6 9375-001HS Chloride 16887-00-6 OC811:10923-1 09/75/95 09/25/95 99 %REC 5

e00JX2 9375-002 Chloride 16887-00-6 0C8LK78923-1 09/25/95 09/25/95 0.20 MG/L U 0.20 1

BOGRX7 9375-003 Chloride 16887-00-6 0C8LK78923-1 09/25/95 09/25/95 30.6 HG/L 5.00 25

800J512 9375-004 Chloride 16887-00-6 0C8LK78923-1 09/25/95 09/25/95 5.85 MG/L 0.40 2

B0GJ513 9375-005 Chloride 16887-00-6 0Ce1K78923-1 09/25/95 09/25/95 6.14 MG/L 0:40 2

800JR3 9375-007 Chloride 16887-00-6 OC8LK78923-2 09/75/95 09/25/95 0.20 MG/L U 0.20 1

000J516 9380-001 Chloride 16887-00-6 aCBLK78923-1 09/25/95 09/25/95 4.86 HG/L 1.00 5

BOGJYO 9380-002 chloride 16887-00-6 0C8LK78923-1 09/25/95 09/25/95 4.58 MG/L 1.00 5

8e04517 9380-003 Chloride 16887-00-6 0CeLK78923-1 09/25/95 09/25/95 4.68 MG/L 1.00 5

BOGJYI 9380-004 chloride 16887-00-6 0CeLK78923-1 09/25/95 09/25/95 4.80 MG/L 1.00 5

eOGJttB 9404-001 Chloride 16887-00-6 0C8LK79282-1 09/27/95 09/27/95 0.20 MG/L U 0.20 1

60GJX6 9404-002 Chloride 16887-00-6 aC8LK79282-1 09/27/95 09/27/95 0.20 MG/L U 0.20 1

BOGJXO 9404-003 Chloride 16887-00-6 0Ce1K79282-1 09/27/95 09/27/95 0.20 MG/L U 0.20 1

e00J512 9404-004 Chloride 16887-00-6 OCBLK79282-1 09/27/95 09/27/95 50.3 MG/L 5.00 25

NA 0C81K/8923-1 Chloride 16887-00-6 aCe11C78923-1 09/25/95 09/25/95 0.20 MG/L U 0.20 1

NA 0Ce1K78923-2 Chloride 16887-00-6 OCeLK/8923-2 09/25/95 09/25/95 0.20 HG/L U 0.20 1

uA 0Ce1K79282-1 Chloride 16887-00-6 aCeLK79282-1 09/27/95 09/27/95 0.20 HG/L U 0.20 1

NA aCLCS78923-1 Chloride 16887-00-6 0CeLK78923-1 09/75/95 09/25/95 93 XREC 1

HA OCLCS78923-2 Chloride 16887-00-6 0Ce1K78923-2 09/25195 09/25/95 93 %REC 1

HA 0C1C879282-1 Chloride 16887-00-6 0C8LK79282-1 09/27/95 09/27/95 92 %REC 1
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Quanterra-Richtand
P.O. Box 1970
Richland, WA 99352

Project: 550.99
Category: Fluoride Sample Date : 09/15/95
Method: EPA 300.0 • Receipt Date : 09/18/95
Matrix: LIQUID Report Date : 10/26/95

Client Ouenterre Blank Sample Prep. Analyses Detection
ID ID Analyte CAS Nurber Name Date Date Result Unit Oual. Limit Dil.

BOGJW6 9375-001 Fluoride 16984-48-8 0C8LK78923-1 09/75/95 09/25/95 0.10 NG/L U 0.10 1

80GJU6 9375-001DUP Fluoride 16984-48-8 0CeL178923-1 09l2S/95 09/25/95 0.10 MG/L U 0.10 1

800JN6 9375-001M5 Fluoride 16984-48-8 0C8LK78923-1 09/25/95 09/25/95 92 1REC 1

BOGJXZ 9375-002 Fluoride 16984-48-8 0C81K78923-1 09/25/95'09R5/95 0.10 MG/L U 0.10 1

80GHX7 9375-003 Fluoride 16984-48-8 0C8LK78923-1 09/25/95 09/25/95 0.20 MG/L U 0.20 2

BOGJN2 9375-004 Fluoride 16984-48-8 0C31g78923-1 09/25/95 09/25/95 0.67 NG/L 0.20 2

B0G4tf3 9375-005 Fltmride 16984-48-8 0C8LK78923-1 09/25/95 09/25/95 0.66 MG/L 020 2

80GJX3 9375-007 Fluoride 16984-48-8 0C81K78923-2 09/25/95 09/25/95 0.10 MG/L U 0.10 1

80GJV6 9380-001 Fluoride 16984-48-8 0C8LK78923-1 09/25/95 09/25/95 0.17 MG/L 0.10 1

800JY0 9380-002 fluoride 16984-48-8 0C8L1T8923-1 09/25/95 09/25/95 0.18 MG/L 0.10 1

8004V7 9380-003 Fluoride 16984-48-8 OC8LX78923-1 09/25/95 09/25/95 0.18 MG/L 0.10 1

SOGJYI 9380-004 Fluoride 16984-48-8 0C0U;78923-1 09/25/95 09/25/95 0.19 NG/L 0.10 1

800JN8 9404-001 Fluoride 16984-48-8 OCBLK79282-1 09/27/95 09/27/95 0.10 MG/L U 0.10 1

800JX6 9404-002 Fluoride 16984-48-8 0C8LK79282-1 09/27/95 09/27/95 0.10 NG/L U 0.10 1

BOGJXO 9404-003 Fluoride 16984-48-8 0C8LK79282-1 09r27/95 09/27/95 0.10 MG/L U 0.10 1

BOGJV2 9404-004 fluoride 16984-48-8 0C8LK79282-1 09/27/95 09/27/95 0.23 MG/L 0.10 1

NA 0C81K78923-1 Pluoride 16984-48-8 0CBLK78923-1 09/25/95 09/25/95 0.10 MG/L U 0.10 1

NA 0C8LK78923-2 Pluoride 16984-48-8 0C81K78923-4 09/25/95 09/25/95 0.10 MG/L U 0.10 1

NA 0C8L1C79282-1 Fluoride 16984-48-8 0C8LX79282-1 09/27/95 09/27/95 0.10 MG/L U 0.10 1

HA 0CLC578923-1 Fluoride 16984-48-8 0C8LK78923-1 09/25/95 09/25/95 96 XREC 1

NA 0CLCS78923-2 Fluoride 16984-48-8 0C8lK78973-2 09/25/95 09/25/95 93 Y.REC 1

NA 0CLC579282-1 Fluoride 16984-48-8 0CBLK79282-1 09/27/95 09/27/95 95 YREC
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Quanterra-Richland
P.O. Box 1970
Richtand, VA 99352

Project: 550.99
Category: Nitrate Sample Date 09/15/95
Method: EPA 300.0 . Receipt Date 09/18/95
Matrix: LIQUID Report Date : 10/26/95

Client auanterra elank Sample Prep. Analyses Detection
IO ID Anatyte CAS Number Name Date Date Result Unit aual. Limit Oil.

BOGJN6 9375-001 N trate-H 1 7- -8 OCBL 923-1 09/25/95 09/25 /95 0.020 MG/L V 0.020 1

8004U6 9375-0010UP Nitrate-H 14797-55-8 ilC8LK78923-1 09/25/95 09/25/95 0.020 MG/L U 0.020 1

800J1(6 9375-OO1HS Nitrate-N 14797-55-8 0C8LK78923-1 09/25/95 09/25/95 100 XREC 5

800JX2 9375-002 Hitrate-N 14797-55-8 aC8LK78923-1 09J25/95 09/25/95 0.020 MG/L XuR 0.020 1

BOGHX7 9375-003 Hitrate-H 14797-55-8 aC8LKT8923-1 09/25/95 09/25/95 16.4 KG/L f 0.50 25

BOGJt2 9375-004 Nitrate-H 14797-55-8 aC81K78923-1 09/25/95 09/25/95 0.79 KG/L f 0.020 1

8004U3 9375-005 Nitrate-N 14797-55-8 OC81K78923-1 09/25/95 09/25/95 JO.81 HG/L T -0dD20 1

800JX3 9375-007 Nitrate-H 14797-55-8 0C81K78923-2 09/25/95 09/25/95 0.020 MG/L VK 0.020 1

BOGJV6 9380-001 Nitrate-N 14797-55-8 0C8LK78923-1 09/25/95 09/25/95 4.30 MG/L T 0.10 5

000JY0 9380-002 Hitrate-H 14797-55-8 0CeLK78923-1 09/25/95 09/25/95 4.26 KG/L 0.10 5

BOGJV7 9380-003 Hitrate-H 14797-55-8 0C8LX78973-1 09/25/95 09/75/95 4.30 KG/L -S 0.10 5

800JY1 9380-004 Hitrate-H 14797-55-8 uC81X78973-1 09/25/95 09/25/95 4.23 MG/L ^J 0.10 5

BOGJUB 9404-001 Nitrate-H 14797-55-8 OC8LX79282-1 09/27/95 09/27/95 0.020 NG/L ^ uQ 0.020 1

BOGJX6 9404-002 Nitrate-H 14797-55-8 0CeLK79282-1 09/27/95 09/27/95 0.020 MG/L ^ U R 0.020 1

BOGJXO 9404-003 Nitrate-N 14797-55-8 aC8LK79282-1 09r27/95 09/27/95 0.020 MG/L 0.020 1

006J92 9404-004 Hitrate-H 14797-55-8 oCeLK79282-1 09/27/95 09/27195 14.4 MG/L ^ 0.50 25

NA aC0LK78923-1 Nitrate-N 14797-55-8 0Ce1K78923-1 09/25/95 09/25/95 0.020 HG/L U 0.020 1

HA 0CeLK78923-2 Nitrate-H 14797-55-8 OCe1K78923-2 09/25/95 09/25/95 0.020 MG/L U 0.020 1

NA OC81K79282-1 Hitrate-H 14797-55-8 OC8LK79282-1 09/27/95 09/27/95 0.020 MG/L u 0.020 1

NA OCLCS78923-1 Nitrate-N 14797-55-8 0C8LK78923-1 09/25/95 09/25/95 101 %REC 1

NA 0CLCS70923-2 Nitrate-N 14797-55-8 0C8LK78923-2 09/25/95 09/25/95 103 XREC I

NA OCLCS79282-1 Nitrate-N 14797-55-8 0Ce1X79282-1 09/27/95 09/27/95 100 XREC 1
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Category: Nitrite
Method: EPA 300.0
Matrix: LIQUID

Ouanterra-Richland
F.O. Box 1970
Richlend, YA 99352

Project: 550.99
Saaple Date 09/15/95
Receipt Date e 09/18/95
Report Date : 10/26/95

Client Ouenterra Olank Sample Prep. Analyses Oetectien
ID ID Anetyte CAS Nudxr Name Date Date Result Unit Quat. Limit Oil.

8004146 93 - 001 Httrtte-N 14 7- 5-0 0C81K78923-1 09 /95 09/25/95 0.020 80/1 U 0.020 1

8004146 9375-00101W Nitrite-N 14797-65-0 0C81K78923-1 09/25/95 09/25/95 0.020 NG/L U 0.020 1

SOGJV6 9375-001HS Hitrite-N 14797-65-0 aC81K78923-1 09/25/95 09/25/95 92 1REC 5

80GJX2 9375-002 Nitrite-H 14797-65-0 OC81K78923-1 09/25/95 09/25/95 0.020 NG/L X J9, 0.020 1

80010X7 9375-003 Nitrite-N 14797-65-0 OCeLK78923-1 09R5/95 09/25/95 0.020 N0/1. 4 Jil 0.020 I

8004142 9375-004 xitrite-H 14797-65-0 OCBLK78923-1 09/25/95 139/25/95 0.020 MG/L ^u uR 0.020 1

B00JU3 9375-005 Nitrite-H 14797-65-0 0CeLK78923-1 09R5/95 09/25/95 0.020 MG/L .tf V R .0:1020 1

8004X3 9375-007 Nitrite-N 14797-65-0 0C8LK70923-2 09/25/95 09/25/95 0.020 MG/L 4 uR 0.020 1

000JV6 9380-001 Nitrite-N 14797-65-0 OC81K78923-1 09/25/95 09/25/95 0.020 MG/L 1 uR 0.020 1

BOGJYO 9380-002 Nitrite-N 14797-65-0 0C81K78923-1 09/25/95 09/25/95 0.020 NG/L d U0. 0.020 1

800JV7 9380-003 Nitrite-H 14797-65-0 OC8LK78923-1 09/25/95 09/25/95 0.020 NG/L }f t1Q 0.020 1

80GJY1 9380-004 Nitrite-N 14797-65-0 0C8LK78923-1 09/25/95 09/25/95 0.020 MG/L JS UQ 0.020 1

8004148 9404-001 Nitrite-H 14797-65-0 OC8LK79282-1 09/27/95 09/27/95 0.020 MG/L d uR 0.020 1

8004X6 9404-002 Nitrite-H 14797-65-0 OCeLK79282-1 0927195 09/27195 0.020 MG/L }1 VR 0.020 1

8004X0 9404-003 Nitrite-N 14797-65-0 0C81K79282-1 09/27/95 09/27/95 0.020 MG/L .tf uR 0.020 1

BOGJV2 9404-004 Nitrite-N 14797-65-0 OC8LK79282-1 09/27/95 09/27/95 0.020 MG/L 4 UfL 0.020 1

NA 0C81K70923-1 Nitrite-N 14797-65-0 aCeLK78923-1 09/25/95 09/25/95 0.020 MG/L U 0.020 1

NA OCBLK78923-2 Nitrite-N 14797-65-0 0C8LK78923-2 09/25/95 09/25/95 0.020 MG/L U 0.020 1

NA 0C91K79282-1 Nitrite-N 14797-65-0 0C8LK79282-1 09/27/95 09/27/95 0.020 MG/L U 0.020 1

NA 0C1C878923-1 Nitrite-N 14797-65-0 OCBLK78923-1 09R5/95 09/25/95 92 7REC 1

NA OCLC578973-2 Nitrite-H 14797-65-0 OC8LK78923-2 09/25/95 09/25/95 95 XREC I

NA OCLCS79282-1 Nitrite-H 14797-65-0 OCBLK79282-1 09/27/95 09/27/95 94 %REC 1
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auanterra-Richlard
P.O. eox 1970
Richland, UA 99352

Category: Orthophosphate
Project: 550.99

Sample Date : 09/15/95
Method: EPA 300.0 . Receipt Date : 09/18/95
Matrix: LIQUID Report Date : 10/26/95

Client Quanterra elank SaaQle Prep. Analyses Oetection
ID ID Analyte CAS Nurber Hame Date Date Result Unit cual. Limit Oil.

BOGJU6 9375-001 Ortho-Phosphate 14265-44-2 nCeLK78923-1 09/25/95 09/25/95 0.50 HG/L p 0.50 1

e0GJW6 9375-001DUP Ortho-Phosphate 14265-44-2 OCBLK7892S-1 09/25/95 09/25/95 0.50 MG/L U 0.50 1

800JN6 9375-001HS Ortho-Phosphate 14265-44-2 aCeLK78923-1 09R5/95 09/25/95 104 XREC 1

E00Jx2 9375-002 Ortho-Phosphate 14265-44-2 0C8LK78923-1 09/25/95 09/25/95 0.50 14G/L /VR 0.50 1

80GHX7 9375-003 Ortho-Phosphate 14265-44-2 0C81X78923-1 09/25/95 09/25/95 0.50 MG/L Jt dA 0.50 1

600JW2 9375-004 Ortho-Phosphate 14265-44-2 0CeLK78923-1 09/25/95 09/25/95 0.50 HG/L .l7 V R 0.50 1

80GJtf3 9375-005 Ortho-Phosphate 14265-44-2 OCBLK78923-1 09/25/95 09/25/95 0.50 MG/L 4 Oct .0.50 1

003JX3 9375-007 Ortho-Phosphate 14265-44-2 OC8LK78923-2 09/25/95 09/25/95 0.50 MG/L 4 JR 0.50 1

eOGJV6 9380-001 Ortho-Phosphate 14265-44-2 OCSLK78923-1 09/25/95 09/25/95 0.50 MG/L Jf JR 0.50 1

e0GJY0 9380-002 Ortho-Phosphate 14265-44-2 0C8LK78923-1 09/25/95 09/25/95 0.50 MG/L Af UR 0.50 1

BOGJV7 9380-003 Ortho-Phosphate 14265-44-2 OCBLK78923-1 09/25/95 09/25/95 0.50 MG/L tl VR 0.50 1

BOGJYI 9380-004 Ortho-Phosphate 14265-44-2 OCBLK78923-1 09/25/95 09/25/95 0.50 MG/L Jd Va 0.50 1

BOGJ178 9404-001 Ortho-Phosphate 14265-44-2 0C8LK79282-1 09/27/95 09/27/95 0.50 MG/L lf 0 R 0.50 1

BGGJX6 9404-002 Ortho-Phosphate 14265-44-2 0C8LKI9282-1 09/27/95 09/27/95 0.50 MG/L %) Ok 0.50 1

BOGJXO 9404-003 Ortho-Phosphate 14265-44-2 0C81K79282-1 09/27/95 09/27/95 0.50 HG/L tf VQ 0.50 1

BOGJV2 9404-004 Ortho-Phosphate 14265-44-2 OCBLK79282-1 09/27/95 09/27/95 0.50 MG/L JY J ry 0.50 1

HA OCBLK78923-1 Ortho-Phosphate 14265-44-2 OCBLK78923-1 09/25/95 09/25/95 0.50 MG/L U 0.50 1

NA OC8LK78923-2 Ortho-Phosphate 14265-44-2 0CB1K78923-2 09/25/95 09/25/95 0.50 MG/L U 0.50 1

NA OCBLK79282-1 Ortho-Phosphate 14265-44-2 OCBLK79282-1 09/27/95 09/27/95 0.50 HG/L U 0.50 1

NA oCLCS78923-1 Ortho-Phosphate 14265-44-2 OCeLK78923-1 09/25/95 09/25/95 104 7REC

NA OCLC578923-2 Ortho-Phosphate 14265-44-2 OC81K78923-2 09/25/95 09/25/95 96 XREC 1

NA OCLCS79282-1' Ortho-Phosphate 14265-44-2 OCBLK79282-1 09/27/95 09/27195 102 %REC

^
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Ouanterra-Richland
P.O. Box 1970
Richland, VA 99352

Category: Sulfate
Project: 550.99

Sample Date : 09/15/95
Method: EPA 300.0 . Receipt Date : 09/18/95
Hatrix: LIQUID Report Date : 10/26/95

Client Quanterra Blank Semple Prep. Anatyses Detection
to ID Analyte CAS Hum6er Neme Date Date Result Unit Cual. Limit Dil.

B0GJU6 9375-001 Sulfate 14808-79-8 OC8LK78923-1 09/25/95 09/25/95 0.50 MG/L U 0.50 1

BOGJN6 9375-001DUP Sulfate 14808-79-8 0Ce1K78923-1 09/25/95 09/25/95. 0.50 NG/L U 0.50 1

800JU6 9375-001HS Sulfate 14808-79-8 OCBLK78923-1 09/25/95 09/25/95 98 %REC 5

80GJX2 9375-002 Sulfate 14808-79-8 OC8LK78973-1 109/25/95 09/25/95 0.50 NG/L U 0.50 1

BOGHX7 9375-003 Sulfate 14808-79-8 0C81X78923-1 09/25/95 09/25/95 143 H0/L 12.5 25

BOGJNL 9375-004 Sulfate 14808-79-8 0C81K78973-1 09/25/95 09/25/95 340 140/L 25.0 50

BOGJU3 9375-005 Sulfate 14808-79-8 0CBLK78923-1 09/25/95 09/25/95 350 HG/L -25.0 50

000JX3 9375-007 Sulfate 14808-79-8 0CBLK78923-2 09/25/95 09/25/95 0.50 MG/L U 0.50 1

BOGJV6 9380-001 sulfate 14808-79-8 OC8LK78923-1 09/25/95 09/25/95 59.4 MG/L 2.50 5

BOGJYO 9380-002 Sutfate 14808-79-8 OC81X78923-1 09/25/95 09/25/95 57.6 MG/L 2.50 5

8004V7 9380-003 5ulfate 14808-79-8 OCe1K78973-1 09/25/95 09/25/95 57.8 140/L 2.50 5

60081 9380-004 Sulfate 14808-79-8 0Ce1K78923-1 09/25/95 09/25/95 58.7 HG/L 2.50 5

000JV8 9404-001 Sulfate 14808-79-8 OC8LK79282-1 09/27/95 09/27/95 0.50 H0/1 U 0.50 1

8004X6 9404-002 Sulfate 14808-79-8 0C8LK79282-1 09/27/95 09/27/95 0.50 MG/L U 0.50 1

e0GJX0 9404-003 Sulfate 14808-79-8 OC8LK79282-1 09/27/95 09/27/95 0.50 HG/L U 0.50 1

BOGJV2 9404-004 Sulfate 14808-79-8 0C81K79282-1 09/27/95 09/27/95 214 HG/L 12.5 25

NA 0C8LK78923-1 Sulfate 14808-79-8 0CB1K78923-1 09/25/95 09/25/95 0.50 MG/L U 0.50 1

NA 0C8LK78923-2 Sulfate 14808-79-8 0C81K78923-2 09/25/95 09/25/95 0.50 MG/L U 0.50 1

HA 0CB1K79282-1 Sulfate 14808-79-8 0C6LK79282-1 09/27/95 09/27/95 0.50 HG/L U 0.50 1

NA 0C1C578923-1 5ulfate 14808-79-8 0C8LK78973-1 09/25/95 09/25/95 95 %REC 1

NA OC1C378923-2 Sulfate 14808-79-8 0C8L1C78923-2 09/25/95 09/25/95 91 %REC 1

NA OCLCS79282-1 Sulfate 14808-79-8 0C81K79282-1 09/27/95 09/27/95 93 %REC 1

,w%<^1\a\a5
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Ouanterra-Richland
P.O. Box 1970
Richtand, VA 99352

Project: 550.99
Category: Conductivity EPA 120 .1 Saapte Date : 09/15/95
Method: EPA 120.1 • Receipt Date : 09/18/95
Natrix: LIQUID Report Date : 10/27/95

Client Quanterra Blank Saaiple Prep. Analyses Oetectiort
ID ID Anatyte CAS HumSer Hane Date Date Rewlt Unit Ouat. Limit Dil.

fl0GJU6 9375-001 Specific Contluc C-011 OCBLK78781-1 09/25/95 09/25/95 100 OHHOS/CH U 100 1

80GJU6 9375-001DUP Specific Canduc C-011 oCOLK78781-1 09/25/95 09/25/95 100 UHHOS/CN U 100 1

BOGJX2 9375-002 Specific Canrkrc C-011 OCBLK78781-1 09r15/95 09/25/95 314 UHHOS/CH 100 1

B0GHX7 9375-003 Specific Conduc C-011 OCOLK7fl781-1 09/25/95 09rL5/95 1090 UHHOS/CH 100 1

800J12 9375-004 Specific Condue C-011 0C81K78781-1 09/25/95 09/25/95 1040 IHIHOS/CH 100 1

BOGJV6 9380-001 Speeific conduc C-011 OCOLK78781-1 09/25/95 09/25/95 314 UHHOS/CH 100 1

80GJY0 9380-002 Specific Conduc C-011 GCBLK78781-1 09R5/95 09/25/95 100 tH1HOS/CH U 100 1

BOGJUB 9404-001 Specific Conduc C-011 OCBLK80386-1 10/13/95 10/13/95 100 UMHOS/CM U 100 1

BOGJX6 9404-002 Specific Conduc C-011 OCeLK80386-1 10/13/95 10/13/95 100 UHHOS/CH U 100 1

BOGJXO 9404-003 Specific Conduc C-011 OCgLK80386-1 10/13/95 10/13/95 100 URHOS/CH U 100 1

BGGJV2 9404-004 Specific Conduc C-011 OCOLK80386-1 10/13/95 10/13/95 824 UMHOS/C!S 100 1

HA aC8LK78781-1 Specific Conduc C-011 OCBLK78781-1 09/25/95 09/25/95 100 lHUiOS/CM U 100 1

HA aCOLK80306-1 Specific Conduc C-011 0C81K80386-1 10/13/95 10/13/95 100 UHHO5/CH U 100 1

^ tS
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Category: 0il & Grease EPA 413.1
Method: EPA 413.1
Hatrix: LICUID

Ouanterra-Richland
P.O. Box 1970
Richtand, UA 99352

Project: 550.99
Sample Date : 09/15/95
Receipt Date : 09/18/95
Report Date : 10/27/95

Client Quanterra elank Sampte Prep. Analyses Detection
ID IO Ana tyte CAS Nuaber Hame Date Date Result Unit QUaI. Limit Dil.

80GJU6 9375-001 O l & Grease C-007 QCBLK79628-1 10/04/95 10/04/95 0.99 MG/L U 0.99 1

BOGJU6 9375-OO10UP Oil & Grease C-007 QCBLK79628-1 10/04/95 10/04/95 0.97 HG/L U 0.97 1

80GJX2 9375=002 Oil & Grease C-007 0C8LX79628-1 10/04/95 10/04/95 0.95 ND/L U 0.95 1

BOGRX7 9375-003 Otl & Grease C-007 QC01K79628-1 10/04/95 10/04/95 0.94 MG/L U 0.94 1

80GJU8 9404-001 Oil & Grease C-007 0CB1X80549-1 10/16/95 10/16/95 2.21 HG/L 1.00 1

BOGJX6 9404-002 Oil & Grease C-007 0CeLK80549-1 10/16/95 10/16/95 2.63 MG/L 0.94 1

BOGJXO 9404-003 Oil & Grease C-007 0CeLK80549-1 10/16/95 10/16/95 2.13 MG/L 1.02 1

800JS7 9404-005 0il & Grease C-007 QC8LK80549-1 10/16/95 10/16/95 2.94 MG/L 1.18 1

NA QCBLK79628-1 oft & Grease C-007 QCBLK79628-1 10/04/95 10/04/95 1.00 MG/L U 1.00 1

NA QCBLX80549-1 Oil & Grease C-007 aC8LK80549-1 10/16/95 10/16/95 1.00 MG/L U 1.00 1

NA aCLC879628•1 Oft & Grease C-G07 aC8LK79628-1 10/04/95 10/04/95 87 XREC 1

HA QCLCS80549-1 Oil & Grease C-007 OC8LK80549-1 10/16/95 10/16/95 93 XREC 1

^^Iy ^ 9d
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Ouanterra-Richtand
P.O. Box 1970
Richland, UA 99352

Project: 550.99
Category: pH EPA 9040 5ampte Date : 09/15/95
Method: EPA 9040 Receipt Date : 09/18/95
Natrix: LIQUID Report Date : 10/26/95

Client Quanterra Btank Sample Prep. Analyses Oetectiui
IO ID Anatyte CAS Nunher Name Oate Date Result Uni t, Quat. Limit Oil.

8004146 9375-001 pH C-006 0C8LK78766-1 09/25/95 09/25/95 5.13 PH T

8004146 9375-0010UP pH C-006 0C8LK78766-1 09/25/95 09/25/95 5.18 PH 1

800JX2 9375-002 pH C-006 OC8LK78766-1 09/25/95 09/25/95 5.46 PH T 1

800J142 9375-004 pH C-006 GCOL.K78766-1 09/25/95 09/25/95 8.13 PH T

800JV6 9380-001 pH C-006 0C8LK78766-1 69/25/95 09/25/95 8.08 PH T 1

80GJY0 9380-002 pH C-006 GCBLKl8766-1 09/25/95 09/25/95 8.10 PH

8004148 9404-001 pH C-006 GC8LK78861-1 09/26/95 09/26/95 5.33 PH

800JX6 9404-002 pH C-006 0C5LK78861-1 09/26/95 09/26/95 5.16 PH

80GJX0 9404-003 pH C-006 OC8LK78861-1 09/26/95 09/26/95 5.07 PH

80GJV2 9404-004 pH C-006 0C8LX78861-1 09/26/95 09/26/95 8.17 PH T

NA 0C8LK78766-1 pH C-006 0C81K78766-1 09/25/95 09/25/95 5.30 PH i

HA OCBLK78861-1 pH C-006 GC8LK78861-1 09/26/95 09/26/95 5.21 PH 1

l4\1a5
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Category: TPH EPA 418.1
Method: EPA 418.1
Matrix: LIQUID

Quanterra-Richland
P.O. Box 1970
Richland, UA 99352

Project: 550.99
Saaple Date . 09/15/95
Receipt Date 09/18/95
Report Date 10/26/95

Client Quanterra Blenk Sample Prep. Analyses Detection
IO ID Anatyte CAS Nuntxr Name Date Date Result Unit Qual. Limit Dil.

800JU6 9375-001 TPM 10-90-2 QCBLK78908-1 09/Z6/95 09/2 /95 0.48 MG/L U 0.48 1

000J26 9375-001HS TPH 10-90-2 QCe1K78908-1 09/26/95 09/27/95 82 7REC

800J16 9375-001MSO TPH 10-90-2 0C81K78908-1 09/26/95 09/27/95 82 XREC

800JX2 9375-002 TPH 10-90-2 QC8LK78908-1 09/26/95 09/27/95 0.48 HG/L U 0.48 1

806HX7 9375-003 TPH 10-90-2 0C8LK78908-1 09/26/95 09/27/95 0.48 MG/L U P 00.48 1

800.818 9404-001 TPH 10-90-2 0CeLK78908-1 09/26/95 09/27/95 0.50 MG/L U R 0.50 1

SOGJX6 9404-002 TPH 10-90-2 QC81K78908-1 09/26/95 09/27/95 0.48 MG/L U R 0.48 1

80GJX0 9404-003 TPH 10-90-2 0C8LK78908-1 09/26/95 09/27/95 0.50 NG/L U [j 0.50 1

800187 9404-005 TPH 10-90-2 OCBLK78908-1 09/26/95 09/27/9S 0.56 NG/L U 0.56 1

NA 0C8LK/8908-1 TPH 10-90-2 QCBLK78908-1 09/26/95 09/27/95 0.50 MG/L U 0.50 1

NA QCLCS78908-1 TPH 10-90-2 QCBLK78908-1 09/26/95 09/27/95 89 XREC i

^7:lO J
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Quanterra-Richland
P.O. Box 1970
Richland, UA 99352

Project: 550.99
Category: Turbidity EPA 180.1 5aapte Date : 09/15/95
Hethod: EPA 180.1 Receipt Date : 09/18/95
Hatrix: LIQUID Report Date : 10/26/95

Client Quanterra Blnnk Saupte Prep. Analyses Detection
ID 10 Anatyte CAS Number Rame Date Date Result Unit Qual. Limit Oil.

800JU6 9375-001 Turbidity G-019 0CBLK78789-1 09/25/95 09/25/95 0.95 NTU Zy- 0.01 1

8004U6 9375-0010UP Turbidity G-019 0CeLK78789-1 09/25/95 09/25/95 0.93 RTU 0.01 1

BOGJX2 9375-002 Turbidity G-019 0C8LK78789-1 09/25/95 09/25/95 0.29 HTU 0.01 1

BOGHX7 9375-003 Turbidity G-019 0C8LK78789-1 09125/95 09/25/95 1.75 RTU 0.01 1

800JV2 9375-004 Turbidity G-019 0C81K18789-1 09l15/95 09/25/95 0.93 RTU f 0.01 1

800JV6 ' 9380-001 Turbidity G-019 QCeLK78789-1 09/25/95 09/25/95 0.59 RTU 0.01 1

BOGJYO 9380-002 Turbidity G-019 0CeLK78789-1 09/25/95 09/25/95 0.29 NTU J 0:01 I

BOGJUB 9404-001 Turbidity G-019 0Ce1K81228-1 10/23/95 10/23/95 0.50 HTU 3' 0.01 1

BOGJX6 9404-002 Turbidity G-019 OCGLK81228-1 10/23/95 10/23/95 0.75 HTU IT 0.01 1

BOGJXO 9404-003 Turbidity G-019 OC3LC81228-1 10/23/95 10/23/95 0.51 NTU f 0.01 1

600JV2 9404-004 Turbidity G-019 QCBLK81228-1 10/23/95 10/23/95 4.32 RTU 0.01 1

NA QCBLK78789-1 Turbidity G-019 0C81K78789-1 09r25/95 09/25/95 0.03 HTU 0.01 1

NA OCBLK81228-1 Turbidity G-019 QCBLX81228-1 10/23/95 10/23/95 0.07 HTU 0.01 1

I
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LOCKHEED ANALYTICAL SERVICES

COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

[Client Sample ID: B0GJY4 jDate Collected: 14-SEP-95

IMatrix:
i

Water jDate Received: 16-SEP-95 ^

Corlstitlient`^` `^ cn,^^^ ^ t°k^Fr
^^^ ^ ^^

.rt..(r s"Yak. Y .^G K; `^xi .3 w,r

Specific Conduotance

Units W
^`t;â g'̂^^
a^^"^3'.

US/em

aMethod
^^syy

120.1

Result^
^,^x^

1100

ReporK?^0.9
Oet1Lia1iS

>.z^w'si.

1

>^.Daia.^,^..

Oual^lfi'.er(s 1
AYM .n9xF..'$ a

'^'xDate s.t
`A^alyied
^'2.x...r.eaaJ

26-SEP-95

yLA§
^ Baich^ID
Rb.o.x.:...

27575

LAS
SanpleIID:
x•. .

L5379-9

Turbidity NTU 180.1 0.64 N/A /1( 23-SEP-95 27708 L5379-10

Chloride m9/L 300.0 20. 0.02 20-SEP-95 27576 L5379-3

Fluoride m9/L 300.0 < 0.1 0.1 V,- 20-SEP-95 27578 L5379-3

Nitrate-N ag/L 300.0 8.1 0.02 20-SEP-95 27580 L5379-3

Nitrite-H me/L 300.0 < 0-01 0.01 JY U(L, 20-SEP-95 27582 L5379-3

Ortho Phosphate ms/L 300.0 < 0.1 0.1 / VR 20-SEP-95 27584 L5379-3

Sulfate mg/L 300.0 300 1 D(1:10) 20-SEP-95 27586 L5379-3

pH pH Units 9040 7.8 0.1 / S 22-SEP-95 27656 L5379-11

^8S \a\qh
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LOCKHEED ANALYTICAL SERVICES

OIL AND GREASE - GRAVIMETRIC METHOD
413-1 OIL AND GREASE

Client Sample ID: 80GJY4 LAL Sample ID: L5379-4
Date Collected: 14-SEP-95 Date Received: 16-SEP-95
Date Analyzed: 28-SEP-95 Date Extracted: 28-5EP-95
Matrix: Water Analytical Batch ID: 092895-413.1
QC Group: 413.1 OIL AND Gi2EASE 27944 Dilution Factor: 1

Total Oil and Grease <5.00
W

5.00

-V:^S l,1,q` e+S

U' ^z,^ ^5s

UOU1a.1

^^r



LOCKHEED ANALYTICAL SERVICES

TOTAL PE`.PROLEUM HYDROCARBONS BY FTIR
418.1 TPH

Client Sample ID: BOGJY4 LAL Sample ID: L5379-8

Date Collected: 14-SEP-95 Date Received: 16-SEP-95
Date Analyzed: 26-SEP-95 Date Extracted: 25-SEP-95

Matrix: Water Analytical Batch ID: 092695-418.1
QC Group: 418.1 TPH 27753 Dilution Factor: 1

TRPH <1.00 1.00

,^^S
\\,_k`cj5
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LOCKHEED ANALYTICAL SERVICES

COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

IClient Sample ID: BOGJYS !Date Collected: 14-SEP-95

Matrix: Filt H20 jDate Received: 16-SEP-95

Constituent,^ r^ ^sa R^-sm^i`^x^^^ ^;,^y ^`Unitf x
n

s
^.̂

Hethod 'Result^
krrRy

Reportin9
pet Limit auatif,^er,(s)

Dat`e;^
AnaLyzecf

LAS
Batch^ID

;LAS

Chloride mg/L 300.0 20. 0.02 20-SEP-95 27577 L5379-22

Fluoride mg/L 300.0 < 0.1 0.1 %-1- 20-SEP-95 27579 L5379-22

Nitrate-N mg/L 300.0 8.3 0.02 I'S 20-SEP-95 27581 L5379-22

Nitrite-N mg/L 300.0 < 0.01 0.01 ^ kJ 20-SEP-95 27583 L5379-22

Ortho Phosphate mg/L 300.0 < 0.1 0.1 ^(^{L 20-SEP-95 27585 L5379-22

Sulfate mg/L 300.0 300 1 D(1:10) 20-SEP-95 27587 L5379-22

q^ ^a5
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RADIOCHEMISTRY ANALYSIS, WATER MATRIX (pCi/I)

C

C
C

Pag e_1_ of_1 _

Proj ect: BECHTEL-HANFORD
Laborato : QES
Case SDG: W0699

Sample Number BOGJTO BOGJT2 BOGJWO BOGJW4 BOGJY2 BOGJVB BOGJX8 BOGJX4 BOGJVO BOGJSB

Location 199-N-25 199-N-26 199-N-76 199-N-80 199-N-75 199-N-75 199-N-54 199-N-54 199-N-54 199-N-21

Remarks
Samp le Date
Radiochemistry Anal sl CRD

09/05/95
Result Q

09/05/95
Result Q

09 05/95
Result Q

09/11/95
Result Q

Duplicate
09112/95
Result Q

09/12/95
Result Q

Dup licate
09/13/95
Result Q

Tri p Blank
09/13/95
Result Q

09/13/95
Result Q

09/14/95
Result Q

Gross Alp ha 4 4.24 2.01 0.00 U 3.57 0.652 U 0.298 U 1.44 U -0.050 U 1.63 U 3.30

Gross Beta 8 4.20 5.59 185 6.86 1380 1390 825 1.72 U 813 10.9

Strontium
Trittum
Co-58

5
500
20

-0.048
1030
-0.000

U
J
U

0.0147
381
-0.003

U
J
U

85.3
67800
6.38

J
U

0.293
42200
-4.38

U
J
U

682
61800
0.00

J
U

678
61900
-2.74

J
U

399
6170
6.76

J
U

0.114
8.18
-0.074

U
UJ
U

394
6550
-3.66

J
U

0.787
1230
-3.17

U
J
U

Co-60 20 -0.003 U -0.002 U -0.509 U 2.58 U 1.88 U 7.76 U 2.72 U 2.50 U 3.34 U 0.736 U

Cs-137 20 0,00175 9 -es7E-os U 3.17 U -3.03 U -2.57 U -0.314 U 1.31 U 3.93 U 2.41 U -0.399 U

Eu-152 20 0.00528 U -0.000 U 1.39 U 2.57 U -3.46 U 6.79 U -2.70 U 0.694 U 6.82 U -8.68 U

Eu-154 20 0.00554 0 -0.0011 U -3.67 U -1.50 U 11.2 U -1.59 U 0.00 U 14.9 U -16.7 U 3.49 U

Eu-155 20 0.00542 U -0.000 U -2.48 U 0.956 U -4.44 U 1.63 U 4.15 U -4.49 U 4.05 U -3.82 U

Fe-59 20 -0.009 U 0.0104 U -6.43 U 11.7 U -12.7 U 3.88 U 3.01 U 0.00 U 1.28 U -3.54 U



C

C

C

RADIOCHEMISTRY ANALYSIS, WATER MATRIX (pCip) Page_1 _ of_7 _

Pro'ect: BECHTEL-HANFORD
Laborato : QES
Case SDG: W
Samp le Number

0721
BOGJW6 BOGJX2 BOGHX7 BOGJW2 BOGJV6 BOGJYO BOGJW8 B0GJX6 BOGJXO BOGJV2

Location 199-N-3 199-N-77 199-N-70 199-N-70 199-N-64 199-N-64 199-N-20 199-N-64

Remarks
Sam le Date

EB
09/15/95

Trip Blan
09/15/95

k
09/15/95 09/15/95 09/18/95

Dup licate
09/18/95

EB
09/20/95

Tri p Blank
09/20/95

EB
09/20/95 09/20/95

a oc em str n s Result Result Result es t Result Resu lt Result es t esu t esu t

Gross Alp ha 4 0.420 U 0.476 U NA 2.14 U 0.602 U 0.782 U 0.171 U -0.030 U 0.121 U 5.64 J

Gross Beta
Strontium

8
5

2.79
0.0987 U

1.68
-0.001

U
U

NA
952

6.63
0.109 U

6.08
0.0731 U

6.84
0.0696 U

-0.05471
0.107

U
U

1.58
-0.042

U
U

1.95
0.0900

U
U

10.9
0.0795 U

Tritium 500 65.8 UJ 46.2 UJ 20900 J 628 J 32200 J 33000 J 105 UJ 67.8 UJ 47.7 UJ 12700 J

Co-58 20 0.0823 U -4.77 U 0.774 U 0.719 U -0.967 U 2.27 U -3.55 U -4.32 U 2.84 U 1.31 U

Co-60 20 -3.08 U 4.13 U -2.05 U 3.62 U -2.02 U 9.39 U -0.285 U 0.495 U 4.17 U 5.48 U

Cs-137 20 2.26 U 2.32 U 5.48 U -0.310 U -2.56 U -3.44 U 2.52 U 2.32 U -5.77 U -2.79 U

Eu-152 20 0.614 U 4.38 U -9.76 U 1.76 U 6.37 U 16.4 U -4.30 U 8.65 U -1.55 U -5.35 U

Eu-154 20 0.754 U 7.96 U 3.94 U 4.62 U 2.74 U 10.3 U -7.96 U 1.07 U 9.65 U -8.31 U

Eu-155 20 -2.31 U 9.88 U 3.53 U 4.02 U 4.45 U 6.23 U -0.537 U 1.72 U 3.97 U -2.45 U

Fe-59 20 4.13 U 5.85 1.1 -9.43 U 5.02 U 1.93 U 1.39 U 2.64 U -9.90 U 13.7 U -4.68 U

EB = Equipment Blank NA = Not Analyzed
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RADIOCHEMISTRY ANALYSIS, WATER MATRIX (pCl/I) Pag e_1_ of_1 _

Pro ect: BECHTEL-HANFORD
Laborato : Lockheed
Case SDG: L
Sam ple Number
Location

4

Remarks Sp lit
Samp le Date
a ^oc em str na sis CHUL

Gross AI ha 4
10

1 8905
esu t R esu l t Resu l t Resu l t Resu l t Res ul t es t Resu l t Resu l t

Gross Beta 8 7.9
Tritium 500 1360
Ac-228 Ra-228 20 5 U
Co-58 20 2.50 U
Co-60 20 -0.5 U
Cs-187 20 4.1 U
Eu-152 20 -4 U
Eu-154 20 -6.7 U
Eu-155 20 6 U
Fe-59 20 -1.3 U
Pb-212 20 4.7 U
Pb-214 Ra-226 20 -3,5 U
Ra-226 Gamma 20 -110.0 U
Ru-106 20 -20.00 U
U-235 Gamma 20 -5.0 U
Strontium 5 0.67 U
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: W0699

LAB SAMPLE ID: 50906101 MATRIX: WATER

CLIENT ID: BOGJTO DATE RECEIVED: 916195 9:15:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

CO-58 -8.90E-04 V 4.9E-03 4.9E-03 8.68E-03 pCVL N/A R03219

CO-60 -3.33E-03 V 4.6E-03 4.6E-03 7.44E-03 pCVL N/A RD3219

CS-137DA 1.75E-03 V 5.3E-03 5.3E-03 9.77E-03 pCilL N/A RD3219

EU-152 5.28E-03 V 1.2E-02 1.2E-02 2.24E-02 PCV- N/A RD3219

EU-154 5.54E-03 0 1.3E-02 1.3E-02 2.65E-02 pCUL N/A RD3219

EU-155 5.42E-03 1.0E-02 1.0E-02 1.82E-02 pCVL N/A RD3219

FE-59 -9.42E-03 1.2E-02 1.2E-02 1.97E-02 pCilL N/A RD3219

ALPHA 4.24E+00 2.2E+00 22E+00 2.68E+00 pCVL 100.00% RD3214

BETA 420E+00 1.7E+00 1.7E+00 3.06E+00 pCi/L 100.00% RD3214

STRONTIUM -4.78E-02 U 1.7E-01 1.7E-01 7.54E-01 pCVL 98.00% RD3204

TRITIUM 1.03E+03 I 1.8E+02 2.6E+02 2.93E+02 pCi/L 88.10% RD3205

Number of Results: 11 1

G
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SOG: W0699

LAB SAMPLE ID: 50906102 MATRDC: WATER

CLIENT ID: BOGJT2 DATE RECEIVED: 9/6/95 9:15:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT YIELD NUMBEI^-

CO-58 -3.78E-03 (! 5.2E-03 5.2E-03 8.57E-03 pCilL N/A RD3219

CO-60 -2.75E-03 V 3.9E-03 3.9E-03 6.35E-03 pCi/L N!A RD3219

CS-137DA -627E-05U 5.0E-03 5.0E-03 8.91E-03 pCi/L N/A RD3219

EU-152 -3.40E-04U 1.tE-02 1.1E-02 1.92E-02 pCi/L N/A RD3219

EU-154 -1.06E-03 U 1.2E-02 1.2E-02 2.39E-02 pCi/L N/A R03219

EU-155 -2.72E-04 V 1.1E-02 1.1E-02 1.87E-02 pCUL N/A R03219

FE-59 1.04E-02 %J 9.6E-03 9.7E-03 2.30E-02 pCi1L N/A RD3219

ALPHA 2.01E+00 1.4E+00 1.4E+00 1.87E+00 pCi/L 100.00% RD3214

BETA 5.59E+00 1.8E+00 1.9E+00 3.09E+00 pCi/L 100.00% RD3214

STRONTIUM 1.47E-02 U 1.7E-01 1.7E-01 7.33E-01 pCi/L 97.10% R03204

TRITIUM 3.81E+025 1.4E+02 2.1E+02 2.93E+02 pCI/L 88.10"/c RD3205

Number of Results: RT

P
L.
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: W0699

LAB SAMPLE ID: 50906103 MATRIX: WATER

CUENT ID: BOGJWO DATE RECEIVED: 916/95 9:15:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

CO-58 6.38E+00 U 5.1E+00 5.1E+00 1.11E+01 pCi/L N/A R03219

CO-60 -5.09E-01 U 6.OE+00 6.0E+00 1.07E+01 pC'dt. N/A RD3219

CS-137DA 3.17E+00 U 3.1E+00 3.1E+00 6.83E+00 pCi/L N/A RD3219

EU-152 1.39E+00 0 1.1E+01 1.1E+01 1.92E+01 pCilL N/A RD3219

EU-154 -3.67E+00 U 1.5E+01 1.5E+01 2.77E+01 pCi/L NIA RD3219

EU-155 -2.48E+00 i) 9.4E+00 9.4E+00 1.58E+01 pCi/L N/A R03219

FE-59 -6.43E+00 U 1.4E+01 1.4E+01 2.42E+01 pCi/L N/A RD3219

ALPHA 0.00E+00 V 2.8E-01 2.8E-01 7.92E-01 pCi/L 100.00% RD3214

BETA 1.85E+02 6.6E+00 1.5E+01 2.81E+00 pCi/L 100.00% RD3214

STRONTIUM 8.53E+01 2.0E+00 2.2E+01 7.35E-01 pCi/L 96.90% R03204

TRITIUM 6.78E+04T 1.IE+03 5.1E+03 2.93E+02 pCi/L 88.10% RD3205

NumderofResuits: 11 `

V^^^,11`15
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SAMPLE RESULTS

LAB NAME: ITAS-RlCHLAND SDG: W0699

LAB SAMPLE ID: 50915401 MATRIX: WATER

CUENT ID: BOGJW4 DATE RECEIVED: 9/12/95 10:15:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

CO-58 -4.38E+00 U 5.6E+00 5.6E+00 8.89E+00 pG/L N/A RD3219

CO-60 2.58E+00 U 4.OE+00 4.OE+00 9.09E+00 pCi/L N/A RD3219

CS-137DA -3.03E+00U 4.3E+00 4.3E+00 6.69E+00 pCi/L N/A RD3219

EU-152 2.57E+00 t1 1.2E+01 1.2E+01 2.05E+01 pCUI N/A RD3219

EU-154 -1.50E+00 U 1.5E+01 1.5E+01 2.78E+01 pCUL N/A RD3219

EU-155 9.56E-01 U 1.1E+01 1.1E+01 1.82E+01 pCi/L N/A RD3219

FE-59 1.17E+01 V 1.3E+01 1.3E+01 2.64E+01 pCi/L N/A RD3219

ALPHA 3.57E+00 1.2E+00 1.3E+00 9.76E-01 pCi/L 100.00% RD3214

BETA 6.86E+00 1.8E+00 1.8E+00 2.81E+00 pCi/L 100.00% RD3214

STRONTIUM 2.93E-01 V 2.1E-01 2.3E-01 7.64E-01 pC!/l. 100.00% R03204

TRITIUM 4.22E+04 S 8.6E+02 3.2E+03 2.93E+02 pCi/L 88.10"/c R03205

Number of Results: 11

i tfi('.^! 12
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: W0699

LAB SAMPLE ID: 50917301 MATRIX: WATER

CLIENT ID: BOGJY2 DATE RECEIVED: 9/13/95 11:00:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR (2 s) MDA UNIT YIELD NUMBER

CO-58 0.00E+00 () 4.2E+00 4.2E+00 8.00E+00 pCi/L N/A RD3219

CO-60 1.88E+00 V 5.9E+00 5.9E+00 1.19E+01 pCi/L N/A R03219

CS-137DA -2.57E+00 U 4.5E+00 4.5E+00 7.38E+00 pCUL N/A RD3219

EU-152 -3.46E+00 0 1.2E+01 1.2E+01 2.09E+01 pCi/L N/A RD3219

EU-154 1.12E+01 Q 8.5E+00 8.6E+00 2.41E+01 pCi/L N/A RD3219

EU-155 -4.44E+00 V 1.3E+01 1.3E+01 2.11E+01 pC'i/L N/A RD3219

FE-59 -1.27E+01 V 1.1E+01 1.9E+01 1.58E+01 pctn. N/A RD3219

ALPHA 6.52E-01 U 5.0E-01 5.1E-01 7.12E-01 pCllL 100.00% RD3214

BETA 1.38E+03 1.8E+01 9.9E+01 2.93E+00 pCi/L 100.00% RD3214

STRONTIUM 6.82E+02 5.6E+00 1.8E+02 7.81E-01 pCi/L 97.80% RD3204

TRITIUM 6.18E+04 S 1.0E+03 4.7E+03 2.93E+02 pCi/L 88.10% RD3205

Number of Results: 111 ;

PC
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: W0699

LAB SAMPLE ID: 50917302 MATRIX: WATER

CLIENT ID: BOGJV8 DATE RECEIVED: 9/13195 11:00:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

CO-58 -2.74E+000 5.5E+00 5.5E+00 9.48E+00 pCfIL N/A RD3219

CO-60 7.76E+00 U 5.4E+00 5.4E+00 1.29E+01 pCUI. N/A R03219

CS-137DA -3.14E-011) 4.7E+00 4.7E+00 8.50E+00 pCilL N/A RD3219

EU-152 6.79E+00 V 9.6E+00 9.6E+00 1.89E+01 pCi/L NIA RD3219

EU-154 -1.59E+001^ 1.1E+01 1.1E+01 2.25E+01 pCi/L N/A RD3219

EU-155 1.63E+00 V 1.0E+01 1.OE+01 1.76E+01 pC1/L N/A R03219

FE-59 3.88E+000 1.1E+01 1.1E+01 223E+01 pCilL N/A RD3219

ALPHA 2.98E-01 U 4.4E-01 4.4E-01 8.96E-01 pCi/L 100.00% RD3214

BETA 1.39E+03 1.8E+01 1.0E+02 2.85E+00 pCUL 100.00% R03214

STRONTIUM 6.78E+02 5.7E+00 1.8E+02 7.50E-01 pCUL 97.10% RD3204

TRITIUM 6.19E+04 I 1.0E+03 4.7E+03 2.93E+02 pCUL 88.10% RD3205

Number of Results: 11

(V^ b^`c
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: W0699

LAB SAMPLE ID: 50920701 MATRIX: WATER

CUENT ID: BOGJXB DATE RECEIVED: 9114/9510:00:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT Y'ELD NUMBER

CO-58 6.76E+00 U 3.9E+00 3.9E+00 9.22E+00 pCf/L N/A RD3219

CO-60 2.72E+00 U 4.7E+00 4.8E+00 1.02E+01 pCUL N/A RD3219

CS-137DA 1.31E+00U 3.9E+00 3.SE+00 7.66E+00 pCi/L WA RD3219

EU-152 -2.70E+00 U 1.0E+01 1.0E+01 1.75E+01 pCVL N/A RD3219

EU-154 O.00E+00 U 1.1E+01 1.1E+01 2.19E+01 pCI/L N/A RD3219

EU-155 4.15E+00 U 8.OE+00 8.OE+00 1.43E+01 pCi/L N/A RD3219

FE-59 3.01E+00 V 8.3E+00 8.3E+00 1.71E+01 pCilL N/A RD3219

ALPHA 1.44E+00 U 1.4E+00 1.4E+00 2.23E+00 pCi/L 100.00% R03214

BETA 8.25E+02 1.4E+01 5.9E+01 3.17E+00 pCi/L 100.00% RD3214

STRONTIUM 3.99E+02 5.OE+00 9.4E+01 1.04E+00 pCi/L 68.90% RD3204

TRITIUM 6.17E+03 :f 3.5E+02 6.2E+02 2.93E+02 pCUL 88.10'/n RD3205

Number of Results: 11 3

p5L
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: W0699

LAB SAMPLE ID: 50920702 MATRIX: WATER

CUENT ID: BOGJX4 DATE RECEIVED: 9/14/95 10:00:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

CO-58 -7.48E-02 U 6.0E+00 6.OE+00 1.09E+01 pCi/L N/A RD3219

CO-60 2.50E+00U 4.IE+00 4.1E+00 928E+00 pCVL N/A RD3219

CS-137DA 3.93E+00V 4.1E+00 4.1E+00 8.18E+00 pCt/L N/A RD3219

EU-152 6.94E-01 U 1.2E+01 1.2E+01 2.12E+01 pCVL N/A RD3219

EU-154 1.49E+0111 1.3E+01 1.3E+01 3.17E+01 pCi/L N/A RD3219

EU-155 -4.49E+00 U 8.3E+00 8.3E+00 1.39E+01 pCVL N/A RD3219

FE-59 O.00E+00 V 8.4E+00 8.4E+00 1.68E+01 pCVL N/A RD3219

ALPHA -5.01E-02 U 1.6E-01 1.6E-01 5.39E-01 pCi/L 100.00% RD3214

BETA 1.72E+00 U 1.3E+00 1.4E+00 2.69E+00 pCUL 100.00% RD3214

STRONTIUM 1.14E-01 V 1.9E-01 2.0E-01 7.68E-01 pCVL 90.40% RD3204

TRITIUM 8.18E+00 012E+02 1.9E+02 2.93E+02 pCi/L 88.10% RD3205

Number of Results: 11

V vC.
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: W0699

LAB SAMPLE ID: 50920703 MATRIX: WATER

CLIENT ID: BOGJ1/0 DATE RECEIVED: 9/14/95 10:00:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

CO-58 -3.66E+00V 5.9E+00 6.OE+00 9.61E+00 pCi/L N/A R03219

CO-60 3.34E+00U 4.1E+00 4.1E+00 9.33E+00 pCUL N/A R03219

CS-137DA 2.41E+00U 4.8E+00 4.8E+00 9.11E+00 pCI/L N/A RD3219

EU-152 6.82E+00 U 1.1E+01 1.1E+01 2.16E+01 pCVL N/A RD3219

EU-154 -1.67E+01 U 1.7E+01 1.7E+01 2.72E+01 pCUL N/A RD3219

EU-155 4.05E+00 V 92E+00 9.2E+00 1.65E+01 pCI/L N/A RD3219

FE-59 1.28E+00 U 1.1E+01 1.1E+01 2.05E+01 pCI/L N/A RD3219

ALPHA 1.63E+00 V 1.6E+00 1.6E+00 2.65E+00 pCi/L 100.00% RD3214

BETA 8.13E+02 1.4E+01 5.9E+01 2.95E+00 pCI/L 100.00% RD3214

STRONTIUM 3.94E+02 4.7E+00 9.6E+01 8.57E-01 PCUL 80.00% RD3204

TRITIUM 6.55E+03 S 3.6E+02 6.5E+02 2.93E+02 pCi/L 88.10% R03205

Number of Results: 11

p- bL
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ITAS-RICHLAND

50924001

B0GJS8

SDG:

MATRDG

DATE RECEIVED:

W0699

WATER

9115/95 10:00:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2 s) ERROR (2 s) MDA UNIT YIELD NUMBER

CO-58 -3.17E+000 5.1E+00 5.IE+00 8.51E+00 pC"dL N/A RD3219

CO-60 7.36E-01 U 4.8E+00 4.8E+00 9.61E+00 pCi/L N/A RD3219

CS-137DA -3.99E-01 U 5.4E+00 5.4E+00 8.89E+00 pCi/L N/A R03219

EU-152 -8.68E+00 1.3E+01 1.3E+01 1.92E+01 pCi/L N/A RD3219

EU-154 3.49E+00 C^ 1.3E+01 1.3E+01 2.71E+01 pC17L N/A R03219

EU-155 -3.82E+00 ^ 1.1E+01 1.1E+01 1.69E+01 pCi/L N/A RD3219

FE-59 -3.54E+00 U 1.2E+01 1.2E+01 2.08E+01 pCUL N/A R03219

ALPHA 3.30E+00 2.2E+00 22E+00 2.96E+00 pCi/L 100.00% RD3214

BETA 1.09E+01 2.1E+00 2.3E+00 2.99E+00 pCi/L 100.00% RD3214

STRONTIUM 7.87E-01 V 3.1E-01 3.6E-01 9.55E-01 pCi/L 71.20% RD3204

TRITIUM 123E+03 S 1.9E+02 2.7E+02 2.93E+02 pCf/L 88.10'/c R03205

Number of Results: 11

pCItIti ccs
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: W0721

LAB SAMPLE ID: 50925901 MATRIX: WATER

CUENT ID: BOGJW6 DATE RECENED: 9/18/95 11:20:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER"

CO-58. 8.23E-020 5.6E+00 5.6E+00 1.04E+01 pCi/L N/A RD3219

CO-60. -3.08E+001) 4.4E+00 4.4E+00 7.12E+00 pCiIL N/A RD3219

CS-137DA. 226E+000 3.4E+00. 3.4E+00 721E+00 pCilL N/A RD3219

EU-152. 6.14E-010 1.OE+01 1.OE+01 1.84E+01 pCUL N/A RD3219

EU-154. 7.54E-01 U 1.4E+01 1.4E+01 2.69E+01 pCi/L N/A R03219

EU-155. -2.31E+00U 7.7E+00 7.7E+00 126E+01 pCi/L N/A RD3219

FE-59. 4.13E+000 1.1E+01 1.1E+01 2.40E+01 pCi/L N/A RD3219

ALPHA 4.20E-010 3.4E-01 3.5E-01 5.11E-01 pCi/L 100.00% RD3214

BETA 2.79E+00 1AE+00 1.5E+00 2.72E+00 pCi/L 100.00% RD3214

STRONTIUM 9.87E-02 V 1.7E-01 1.7E-01 8.16E-01 pCi/L 94.20% RD3204

TRITIUM 6.58E+010T 1.3E+02 2.0E+02 2.99E+02 pCi/L 88.10% RD3205

Number of Results: 111 _;
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG:

LAB SAMPLE ID: 50925902 MATRIX:

CLIENT ID: BOGJX2 DATE RECEIVED:

W0721

WATER

9/18/95 11:20:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

CO-58. -4.77E+00U 6.2E+00 6.2E+00 1.02E+01 pCi/L N/A RD3219

CO-60. 4.13E+000 5.4E+00 5.4E+00 1.18E+01 pCi/L N/A RD3219

CS-137DA. 2.32E+000 3.6E+00 3.6E+00 7.61E+00 pCi/L N/A R03219

EU-152. 4.38E+OOU 1.3E+01 1.3E+01 2.29E+01 pCUL N/A RD3219

EU-154. 7.96E+00U 7.1E+00 7.2E+00 2.09E+01 pCUI. N/A RD3219

EU-155. 9.88E+00 V 6.7E+00 6.8E+00 1.34E+01 pCUL N/A RD3219

FE-59. 5.85E+OOV 1.2E+01 1.2E+01 2.56E+01 pCi/L N/A RD3219

ALPHA 4.76E-01U 3.6E-01 3.7E-01 5.17E-01 pCifl 100.00% RD3214

BETA 1.68E+000 1.3E+00 1.3E+00 2.69E+00 pCi/L 100.00% RD3214

STRONTIUM -1.25E-03U 1.9E-01 1.9E-01 9.51E-01 pCi/L 80.30% RD3204

TRITIUM 4.62E+01a 1.3E+02 2.OE+02 2.99E+02 pCi/L 88.10% RD3205

Number of Results: .1n
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: W0721

LAB SAMPLE ID: 50925903 MATRDC WATER

CUENT ID: BOGHX7 DATE RECEIVED: 9/18/95 11:20:00 AM

ISOTOPE RESULT
COUNTING TOTAL REPORT METHOD
ERROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER-

CO-58. 7.74E-01U 4.7E+00 4.7E+00 9.08E+00 pCi/L N/A RD3219

CO-60. -2.05E+OOU 6.6E+00 6.6E+00 1.15E+01 pCVL N/A RD3219

CS-137DA. 5.48E+000 4.2E+00 4.2E+00 9.18E+00 pCVL N/A RD3219

EU-152. -9.76E+000 12E+01 1.2E+01 1.78E+01 pCVL N/A RD3219

EU-154. 3.94E+00V 9.7E+00 9.7E+00 2.22E+01 pCi/L N/A RD3219

EU-155. 3.53E+0011 9.6E+00 9.6E+00 1.69E+01 pCi/L N/A R03219

FE-59. -9.43E+000 1.5E+01 1.6E+01 2.63E+01 pCi/L N/A RD3219

STRONTIUM 9.52E+02 6.8E+00 2.7E+02 9.06E-01 pCVL 77.70% RD3204

TRITIUM 2.09E+04 T 6.1E+02 1.7E+03 2.99E+02 pCVL 88.10% RD3205

Number of Results:

'
e
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: W0721

LAB SAMPLE ID: 50925904 MATRIX: WATER

CUENT ID: BOGJW2 DATE RECEIVED: 9/18195 11:20:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER

CO-58. 7.19E-010 6.0E+00 6.0E+00 1.14E+01 pCI/L N/A RD3219

CO-60. 3.62E+00() 3.OE+00 3.OE+00 8:51E+00 pCi/L N/A RD3219

CS-137DA. -3.10E-010 3.7E+00 3.7E+00 6.81E+00 pCill. N/A R03219

EU-152. 1.76E+000 9.1E+00 9.1E+00 1.62E+01 pCi/L N/A RD3219

EU-154. 4.62E+00(.) 8.7E+00 8.7E+00 2.14E+01 pCUL N/A R03219

EU-155. 4.02E+00U 1.1E+01 1.1E+01 2.00E+01 pCi/L N/A RD3219

FE-59. 5.02E+00 U 1.4E+01 1.4E+01 2.78E+01 pCitt. N/A RD3219

ALPHA 2.14E+00 V 2.0E+00 20E+00 3.29E+00 pCilL 100.00% RD3214

BETA 6.63E+00 1.9E+00 1.9E+00 3.07E+00 pCUL 100.00% RD3214

STRONTIUM 1.09E-01 U 1.7E-01 1.7E-01 7.97E-01 pCi/L 97.10% RD3204

TRITIUM 6.28E+025 1.6E+02 2.4E+02 2.99E+02 pCi/L 88.10% RD3205

Number of Results: '11

^.
^
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: W0721

LAB SAMPLE ID: 50926701 MATRIX: WATER

CUENT ID: BOGJV6 DATE RECEIVED: • 9/19/95 11:40:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

CO-58. -9.67E-01U 5.11E+00 5.2E+00 9.35E+00 pCi/L N/A RD3219

CO-60. -2.02E+000 6.8E+00 6.8E+00 1.17E+01 pCVL N/A R03219

CS-137DA. -2.56E+000 4.8E+00 4.8E+00 8.05E+00 pCi/L N/A RD3219

EU-152. 6.37E+00V 1.1E+01 1.1E+01 2.03E+01 pCVL N/A RD3219

EU-154. 2.74E+00 0 1.1 E+01 1.1 E+01 2.22E+01 pCi/L N/A RD3219

EU-155. 4.45E+000 1.1E+01 1.1E+01 1.93E+01 pCVL N/A RD3219

FE-59. 1.93E+00 V 1.3E+01 1.3E+01 2.46E+01 pCi/L N/A RD3219

ALPHA 6.02E-01 U 5.4E-01 5.5E-01 8.50E-01 pCUL 100.00% R03214

BETA 6.08E+00 1.7E+00 1.8E+00 2.85E+00 pCVL 100.00% RD3214

STRONTIUM 7.31E-020 1.6E-01 1.6E-01 7.82E-01 pCi/L 99.60% RD3204

TRITIUM 3.22E+045 7.5E+02 2.5E+03 2.99E+02 pCUL 88.10% RD3205

(11Number of Results:

^^Z414s
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ii^uanterra
EmSmnmen[al
S^tices

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ITAS-RICHLAND

50926702

BOGJYO

SDG:

MATRIX:

DATE RECEIVED:

W0721

WATER

9/19/95 11:40:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD

_
NUMBER'

CO-58. 2.27E+000 4.9E+00 4.9E+00 1.01E+01 pCi/L N/A RD3219

CO-60. 9.39E+000 4.7E+00 4.8E+00 1.25E+01 pCi/L N/A RD3219

CS-137DA. -3.44E+0011 5.2E+00 5.2E+00 8.45E+00 pCi/L N/A RD3219

EU-152. 1.64E+010 1.0E+01 1.0E+01 2.05E+01 pCi/L N/A RD3219

EU-154. 1.03E+010 12E+01 1.2E+01 2.74E+01 pCi/L N/A R03219

EU-155. 6.23E+00U 8.1E+00 8.1E+00 1.48E+01 pCi/L N/A RD3219

FE-59. 1.39E+001) 1.1E+01 1.1E+01 2.17E+01 pCilL N/A RD3219

ALPHA 7.82E-01 V 6.6E-01 6.7E-01 1.09E+00 pCi/L 100.00°/, R03214

BETA 6.84E+00 1.8E+00 1.9E+00 2.88E+00 pCi/L 100.00% RD3214

STRONTIUM 6.96E-020 1.7E-01 1.7E-01 8.27E-01 pCi/L 93.20% R03204

TRITIUM 3.30E+04S 7.6E+02 2.6E+03 2.99E+02 pCi/L 88.10"/u RD3205

Number of Results:

145
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Environmut(a!
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: W0721

LAB SAMPLE ID: 50931901 MATRIX: WATER

CLIENT ID: B0GJW8 DATE RECEIVED: 9/21/95 9:35:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER

CO-58. -3.55E+000 5.2E+00 5.3E+00 8.64E+00 pCi/L N/A RD3219

CO-60. -2.85E-01U 4.OE+00 4.0E+00 8.16E+00 pCi/L N/A RD3219

CS-137DA. 2.52E+000 52E+00 5.2E+00 9.76E+00 pCi/L N/A RD3219

EU-152. -4.30E+000 1.3E+01 1.3E+01 2.10E+01 pCi/L N/A RD3219

EU-154. -7.96E+000 1.5E+01 1.5E+01 2.62E+01 pCi/L N/A RD3219

EU-155. -5.37E-011) 1.2E+01 12E+01 1.89E+01 pCi/L N/A RD3219

FE-59. 2.64E+000 1.4E+01 1.4E+01 2.57E+01 pCi/L N/A RD3219

ALPHA 1.71E-011J 2.6E-01 2.6E-01 5.13E-01 pCitL 100.00% RD3214

BETA -5.47E-02 U 1.2E+00 1.2E+00 2.72E+00 pCi/l 100.00% RD3214

STRONTIUM 1.07E-01 v 2.OE-01 2.OE-01 9.28E-01 pCi/L 86.80% RD3204

TRITIUM 1.05E+02()11.3E+02 2.OE+02 2.99E+02 pCi/L 88.10% RD3205

Number of Results: ;11, ;

pow
C

^I^^iy^oS

000135 cGoop1vw



i^i^uanferra
Bmdronmental
Scndms

SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: W0721

LAB SAMPLE ID: 50931902 MATRIX: WATER

CLIENT ID: BOGJX6 DATE RECEIVED: 9/21/95 9:35:00 AM

COUNTING TOTAL REPORT METHOD.
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

CO-58. -4.32E+00V 5.0E+00 5.OE+00 8.22E+00 pCi/L N/A RD3219

CO-60. 4.95E-01V 2.7E+00 2.7E+00 6.69E+00 pCUL N/A RD3219

CS-137DA. 2.32E+00v 4.4E+00 4.4E+00 8.67E+00 pCUL N/A RD3219

EU-152. 8.65E+000 9.3E+00 9.4E+00 1.89E+01 pCiIL N/A R03219

EU-154. 1.07E+00V 9.8E+00 9.5E+00 2.11E+01 pCUL N/A RD3219

EU-155. 1.72E+00V 1.IE+01 1.1E+01 1.83E+01 pCUL N/A R03219

FE-59. -9.90E+00V 1.3E+01 1.3E+01 2.06E+01 pCilL N/A RD3219

ALPHA -3.02E-021) 2.2E-01 2.2E-01 6.38E-01 pCi/L 100.00% RD3214

BETA 1.58E+00() 1.3E+00 1.4E+00 2.73E+00 pC't/L 100.00% RD3214

STRONTIUM -4.27E-020 1.7E-01 1.7E-01 9.02E-01 pCi/L 81.80% RD3204

TRITIUM 6.78E+01011.3E+02 2.OE+02 2.99E+02 pCUL 88.10% RD3205

Number of Results: U
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iiiuanterra
Environmaital
Scvicrs

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ITAS-RICHLANO

50931903

BOGJXO

SDG:

MATRIX:

DATE RECEIVED:

W0721

WATER

9/21/95 9:35:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

CO-58. 2.84E+000 4.3E+00 4.3E+00 9.19E+00 pci/L N/A RD3219

CO-60. 4.17E+00V 3.2E+00 32E+00 8.94E+00 pC'dl N/A RD3219

CS-137DA. -5.77E+00U 5.6E+00 5.6E+00 7.91E+00 pCi/L N/A RD3219

EU-152. -1.55E+000 1.2E+01 1.2E+01 2.16E+01 pCUL N/A RD3219

EU-154. 9.65E+000 7.9E+00 7.9E+00 2.27E+01 pCi/L N/A RD3219

EU-155. 3.97E+00V 7.3E+00 7.3E+00 1.36E+01 pCi/L N/A RD3219

FE-59. 1.37E+01 V 8.7E+00 8.8E+00 2.39E+01 pCi/L N/A RD3219

ALPHA 1.21E-010 2.4E-01 2.4E-01 5.13E-01 pCUL 100.00% R03214

BETA 1.95E+000 1.4E+00 1.4E+00 2.69E+00 pCi/L 100.00% RD3214

STRONTIUM 9.00E-02 V 1.9E-01 1.9E-01 9.15E-01 pC'UL 86.10% R03204

TRITIUM 4.77E+01^75 1.3E+02 2.OE+02 2.99E+02 pCi/L 88.10% RD3205

Number of Results: [ 1

UCiU1.:.3'7
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: W0721

LAB SAMPLE ID: 50931904 MATRIX: WATER

CUENT ID: BOGJV2 DATE RECEIVED: 9121195 9:35:00 AM

COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT YIELD NUMBER

CO-58. 1.31E+000 6.1E+00 6.1E+00 1.13E+01 pC"i/L N/A RD3219

CO-80. 5.48E+O0V 5.5E+00 5.5E+00 1.22E+01 pCi/L N/A RD3219

CS-137DA. -2.79E+00V 5.6E+00 5.6E+00 8.59E+00 pCi/L N/A RD3219

EU-152. -5.35E+00 V 1.3E+01 1.3E+01 2.04E+01 pCifl. N/A R03219

EU-154. -8.31E+00V 1.7E+01 1.7E+01 2.92E+01 pCi/L N/A RD3219

EU-155. -2.45E+OOV 1.1E+01 1.1E+01 1.75E+01 pC'UL N/A RD3219

FE-59. -4.68E+00U 1.6E+01 1.6E+01 2.76E+01 pCi/l. N/A RD3219

ALPHA 5.64E+OOT 2.4E+00 2.4E+00 2.34E+00 pCi/L 100.00% R03214

BETA 1.09E+01 2.1E+00 2.3E+00 3.06E+00 pCi/L 100.00% R03214

STRONTIUM 7.95E-020 2.OE-01 2.OE-01 9.76E-01 pCi/L 78.40% R03204

TRITIUM 1.27E+045 4.8E+02 1.1E+03 2.99E+02 pC'i/L 88.10% R03205

Number of Results: 11_ ,
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (raOl)

Bechtel Hanford, Inc. * Richtand, UA

Bechtel Hanford Project (Project BECHTEL-HAHFORO)

Client Sartple ID: 80GJY4

Date Collected: 14-SEP-95

Matrix: Uater

LAL Sample ID: L5379-12

Date Received: 16-SEP-95

Login Nudxr: L5379

Ac-228(Ra-228) 16-OCT-95 GAMMA SPEC LAL-0063 27809 5. 22. 40. pCi/L
Co-S8 16-OCT-95 GAMMA SPEC LAL-0063 27809 2.5 5.7 9.6 pCi/L
Co-60 16-OCT-95 GAMMA SPEC LAL-0063 27809 -0.5 1.5 12. pCi/L
Cs-137 16-OCT-95 GAMMA SPEC LAL-0063 27809 4.1 7.3 9.4 pCi/L
Eu-152 16-OCT-95 GAMMA SPEC LAL-0063 27809 -4.0 8.1 36. PCi/L
Eu-154 16-OCT-95 GAMMA SPEC LAL-006327809 -6.7 4.2 34. pCi/L
Eu-155 16-OCT-95 GAMMA SPEC LAL-0063 27809 6. 13. 18. pct/L
Fe-59 16-OCT-95 GAMMA SPEC LAL-0063 27809 -1.3 9.0 27. • PCi/L
Pb-212 16-OCT-95 GAHNA SPEC LAL-006327809 4.7 9.4 13. pCi/L
Pb-214(Ra-226) 16-OCT-95 GAMMA SPEC LAL-0063 27809 -3.5 8.4 17. pCi/L
Ra-226(GANHA) 16-OCT-95 GAMMA SPEC LAL-0063 27809 -110 100 160 PCi/L
Ru-106 16-OCT-95 GAHNA SPEC LAL-0063 27809 -20. 39. 74. pCi/L
U-235(GAMMA) 16-OCT-95 GAMMA SPEC LAL-0063 27809 -5. 26. 41. pCi/L
Gross Alpha 11-OCT-95 GR ALP/BETA LAL-006027812 1.8 3.2 5.8 C pCi/L
Gross Beta 11-OCT-95 GR ALP/BETA LAL-0060_27812 7.9 3.4 5.1 C - pCi/L
Total radio-strontiun 20-SEP-95

_
SR-90 LAL-0196 27451 0.67 U 0.61 1.0 pCi/L

p
Cl
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LOCKHEED ANALYTICAL SERVICES

RAO DATA REPORT (ra01)

BechteL Hanford, Inc. • Richland, NA

BechteL Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGJY4 LAL Sample 10: L5379-20

Date Collected: 14-SEP-95 Date Received: 16-SEP-95

Hatrix: Water Login Nunber: L5379

^..^^^..M .,

H-3 02-OCT-95 TRITII94(H3) LAL-0066 27851 1360 360 320 pCi/L

A
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